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he MODEL 40 SEAM WELDER CONTROL 


The Weltronic Model 40 timer is of the full-electroni 
synchronous type, always starting and stopping current flow 
. at the zero point of the current wave. Model 40 timers « 
timing to the exact number of current cycles desired. 


Of the three dials provided in the second panel fro 
top, the left hand dial is for “current on” or “heat’’ time. T! 
next dial is for ‘‘current off” or ‘‘cool’”’ time. Both dials may | 





= . - - . ~ 
‘ adjusted for any value from 1 to 30 cycles of current. (1 cycle 
ne 1/60 sec.) 
The right hand dial controls the number of auton 
° repetitions of “heat” and “coal”, up to a maximum of 
. pulsations. The position of the toggle switch determi: 
" whether or not this control is used. 
. On the third panel is the selector dial for the phase-shift 
Re heat control. Range of heat available is from 100 to 20 per 
cent of full current value for 440 550 volts, and from 100 to 
per cent for 220 volts. 
The timer is provided with built-in tube contactor—siz 
depending on capacity needed for the specific applicatio: 
> The blank top panel section may be used for mounting o! 
sequence controls, etc., when and if needed. 
° Standard Model 40 timers are for 220/440 volts and 
. , cycle. They are available for 50 or 25 cycle supply at slight 
higher cost. 
FOR SPOT WELDING . . . With toggle switch “on 
the pulsations dial set for “1”, the Weltronic Model 40 is 
straight synchronous timer with phase-shift heat control. 
. ogo . 
FOR PULSATION WELDING ... Timer is set as for 5; 
welding except that the “pulsations” dial is set to the numbe: 
- of pulsations desired. 


e 2 FOR SEAM WELDING . . . The toggle switch is in 
% “off” position to cut out the pulsation limiting control. | 


and cool cycles will now repeat automatically until weldi: 
interrupted by the welding machine start-and-stop control. 
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Welding in Aircraft Construction and 
Maintenance 





By A. K. Seemann! 


HE past decade has witnessed a number of 
changes in the design and fabrication of aircraft. 
This, as should be expected, is normal and finds 
analogy in the growth and development of the auto 
motive industry. There is this distinction between 
the aircraft industry and the automotive industry, 
however. In the aircraft industry fundamental design 
changes develop so rapidly that there is no opportunity 
to set up a production line for even a matter of months 
[The best planes of today are obsolete tomorrow, and 
design changes take place even while the planes are 
being manufactured. As a result, despite the aircraft 
production figures published, the building of today’s 
airplanes is largely a manual job with little opportunity 
to incorporate standard economical procedures such as 
are common in more completely developed industries. 
In view of these facts the aircraft industry is to be 
complimented not only because this country produces 
the finest planes in the world but also because these 
planes have been produced under handicaps not found 
in other industries. The aircraft manufacturer has 
learned that only change is constant, and has learned 
to accommodate manufacturing facilities to this con 
stant change. 
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lhe earliest planes employed stick and wire structural 
members. Then, during the first World War, the 
welded tubular steel fuselage was developed, and mor 
recently the stressed-skin monocoque fuselage of riveted 
aluminum alloy has come from the designer's board 
[he end is not here, for the airplane of tomorrow—of 
a size not | 


now conceivabk may well be large enough 
to justify the high-strength-weight ratio of welded 
alloy steel in monocoque structur¢ \t the present time 


important highly stressed and heavily 
members of military and al aircraft are of 
welded construction. To date the welded tubular 
fuselage remains supreme in the field of civilian 
training planes. A number of examples of oxy 
welded fuselage parts are showh in Figs. 1 t t 

It is no mere accident that oxyacetylene welding has 
been adopted for heavily loaded primary structures 
Through the years the welded joint has amply demon 
strated its dependability, its ease of fabrication and its 
ease of repair, evidenced in no small part by its intelligent 
use in the fabrication of aircraft In adopting the 
welding blowpipe as a fabricating tool of extreme im 
portance, the aircraft industry followed the example of 
the metal-working industries, where it ha 
and successful use 
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lhis section of a welded fuselage illustrates the use of step-tapered 
bing, with the welds located just back of the ‘'stey 





welding is a manual task. Being manual the process 
must be so supervised that uniformly good results will 
be obtained. This has been assured by the adoption of 
a procedure control for each job; in other words, a 
written specification which includes the essential elements 
of: 

1. Design for welding. 
2. Selection and inspection of materials. 
Establishment of a procedure which will give the 

results desired. 

(a) Preparation of material. 

(6) The welding procedure. 
4. Qualification of the welding operator to follow 

the procedure. 

5. Inspection and testing of completed work. 


—— 


It is not the purpose of this paper to discuss the several 
procedure-control principles in great detail. Rather 
an effort will be made to present detailed information 
on certain of the elements which have been troublesome 
to both the engineering and production departments. 





Fig. 4 
The large-scale production of aircraft fuselages by oxyacetylene 
welding is shown in this view of a Canadian plant where trainer 


planes are being built. 


Design for Welding 


Basically the Army and Navy authorities and Ciyjj 
Aeronautics Board, singly or in combination, ha 
formulated specifications regarding designs and mate 
rials covering fundamental designs. We may expect 
these designs to be improved and refined as new know] 
edge is developed. However, it is thought that all too 
often designers and engineers have little fundamental 
knowledge of welding and assume that any two pieces 
of metal may be joined regardless of their shape, siz 
position. It is easy to label a drawing ‘‘weld her 
but often it is difficult to fabricate the original design 
Well-organized plants always consult the welding hor 
concerning new designs in an effort to make changes 
compatible with welded fabrication. In common with 
other methods of joinery the design must include an 
understanding of the joining process. 

The commonest steel used in aircraft construction is 
S.A.E. X4130. It was selected because of its high 
physical properties and the fact that it is availabk 
desired shapes and can be fabricated with little di 
culty. S.A.E. X4130 is an air-hardening steel which is 
hot-short, a property which must be taken into consider 
ation if cracking difficulties are to be avoided during the 
welding operation. Many empirical expedients have 
been and are being used in aircraft plants but it is be 
lieved that a knowledge of the causes of cracking will 
enable the engineering and production departments to 
take the necessary corrective measures to insure sound 
strong joints. 
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The Cause of Cracks 


It is quite obvious to state that cracking results from 
the liberation of tensile stresses; otherwise there would 
be no cracking. We may then argue that no cracking 
will occur if these stresses are absent or are so slight that 
they do not exceed the strength of the metal at any time 
during welding. In welding, steel is first heated to th 
fusion temperature. While the cooling, solidifying 
metal is at a white heat, it is devoid of ductilitv, because 
although the individual grains have solidified, they do 
not cohere to each other. Any slight force will pull 
the grains apart, air will enter at the grain boundaries 
and what is termed a “‘heat crack”’ will occur. 

A study, then, of the forces which are encountered 
in welding provides a basis for the study of crack elimi 
nation. First of all, we know that forces are devel 
oped through the expansion on heating and contraction 
on cooling. Second, we know that there may be residual 
stresses in the metal parts themselves, which are liber 
ated by the welding flame. Third, stresses may 
be introduced in the welding operation. The majority 
of the “heat cracks’ fall into the first group, that 1s, 
those developed by expansion on heating and contra 
tion on cooling. Typical of this type of crack 1s the 
“edge crack,’’ which starts at an external edge of a part 
and follows the weld into the part. 

It is a matter of common experience that when two 
pieces of sheet metal are butted together or when on 
is lapped over the other, they will come together in t 
first instance, or move together scissors-like in the 
second instance, when welded along the seam of th 
two edges. A crack is liable to start at the edge where 
the weld is begun. The following analysis of the forces 
at work is offered in explanation of a crack of this type 

After the weld has progressed slightly from the starting 
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it the edge, two forces begin to operate, both 
tending to stretch the metal at the point where the weld 
was begun. One of these forces is produced by the 
contraction of the solidifying metal. This of itself 
would tend to produce a crack. In addition, the weld 
metal just inside the starting point solidifies faster than 
the edge or starting point because of the more rapid 

iuction of heat away from it by the adjacent metal 
rhe air surrounding the free edge or starting point is a 
relatively slow cooling medium; consequently, while 
the initial point is still at a white heat the next interior 
stage has cooled to a yellow heat. In other words, the 
edge is lagging behind and is still in the tender or brittle 
condition when the adjacent stage along the weld is in 
the tough and ductile condition. This intermediate 
point acts as a fulcrum, so that the scissors-like action, 
which brings the edges of the seam together, tends to 
stretch the white-hot brittle starting point of the weld. 
Moreover, as already stated, the shrinkage is also stretch- 
ing the same point, and if the combined effect is great 
enough, a crack occurs. The manner in which these 
forces act to produce cracking is shown in the sketch in 
Fig. 5 

[he considerable amount of contraction which occurs 
when metal freezes and cools is not generally appreciated. 
Not considering the contraction of the cooling but still 
molten metal, and starting instead at the moment of 
solidification, the metal shrinks about 5° in volume 
in’ merely changing to the solid state. An additional 
contraction of almost 1% then occurs before the tem- 
perature has fallen to a yellow heat. Still another con- 
traction of 1% takes place when the metal cools from a 
yellow heat to ordinary temperature. This sudden and 
considerable contraction is only one of the stretching 
or cracking forces that must be controlled intelligently 
in welding. If the solidifying metal could stretch, it 
would not crack; or, if the adjacent parts could yield, 
the contraction could be compensated. 

Usually cracks are located in the base metal right at 
the edge of the weld. There are several reasons for 
this. The principal reason for this particular location 
is that the section is thinner than the weld and its shape 
changes more or less abruptly at this point. In the 
second place, the base metal, because of its nature, is 
usually more tender at a white heat than the weld metal. 
Third, the thin section at the starting point on the edge 
remains hotter a trifle longer than the thicker, reinforced 
section of the weld just inside the edge. This is es- 
pecially true of the lap seam where the double thickness 
of base metal causes a more rapid cooling rate. 

An obvious remedy for the edge-type of crack has been 
recognized and adopted by some plants, namely, to 
begin the weld at some point on the seam and weld to- 
ward an outside edge rather than to start at an outside 
edge and weld inward along a seam. A slight compen- 
sating compression is thus brought to bear on the weld. 

Sometimes the forces operating on a weld compensate 
or neutralize one another, and since the net result is 
zero, the metal is not stretched or cracked. In other 
words, although contraction always takes place, there 
may yet be forces of compression exerted in the sur- 
rounding areas which squeeze the contracting area. 
On the other hand, external conditions or a combination 
of circumstances may be such as to exaggerate the crack- 
ing tendency. The adjacent parts may be so rigid, 
either from their massiveness or because of being held 
immovable, that pure contraction occurs, resulting in a 
crack. 

Conditions conducive to another type of cracking, 
known as interior cracking, can be overcome by a 
“double-welding”’ technique, which is particularly useful 
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in joining thick material to thin material, such as a 
forging to a tube. Welding with this technique is pet 
formed in two steps. A deposit of weld metal is first 
made on both materials to be welded, as shown in Fig 
6 (A), following the outer limits of the proposed weld 
The weld then is made, as shown in Fig. 6 (B), care 
being taken to terminate the weld within the original 
deposits of weld metal. I: this manner an abrupt 
change of section is avoided, cooling takes place less 
rapidly and residual stresses in the base metal are r 
moved prior to the welding operation 

It should be appreciated that a weld is a casting and 
that good casting practice is also good welding practice 
In a foundry, for instance, the melting and casting pro 
cedures affect the tendency to produce heat cracks, and 
pouring is performed as near the solidifying temperature 
as practicable. The welding operator, then, should 
employ similar principles. The welding flame, through 
proper adjustment, should be slightly reducing or neu 
tral, but in no event oxidizing. The rod should contain 
beneficial ingredients which will further assist in avoid 
ing oxidation, and for this reason a rod of the same 
composition as the base metal is seldom satisfactory 
Likewise, the metal should not be overheated 

Mention has already been made of the tensile stresses 
created by contraction of metal on cooling It may be 
convenient to compensate these forces mechanically or 
thermally. Jigs may be so designed that a slight com 
pressive force is exerted during the welding operation 
but obviously this force should not be of sufficient magni 
tude to cause upsetting. If the parts to be welded are 
so positioned that end-wise movement is prevented, 
the local application of heat to the metal adjoming the 
weld area produces compressive forces sufficient to 
compensate for the contraction and thus avoids tensile 
stress on the part during cooling. This can be accom 
plished by local heating with the blowpipe, or, as pra 
ticed in a few plants, by enveloping the weld in an 


oxyhydrogen flame. This expedient has the added 
advantage of insurance against oxidation, but has the 
obvious disadvantage of increased welding costs. En 


tirely satisfactory results are obtainable by local pre 
heating with a properly adjusted oxyacetylene flame 
Local preheating also serves to eliminate 

















cause of cracking. Tubing and sheet metal are not 
always stress-free prior to welding. This condition is 


brought about by such cold-working operations as ~ 


straightening, bending, forming and rolling. Residual 
stresses resulting from these operations are not usually 
uniformly distributed, and in localized areas may be 
sufficiently great to cause cracking if they are released 
during welding. Preheating these areas locally to a 
dull red will relieve the major residual stresses, and can 
be performed as a part of the welding operation. 

There is a third cause of cracking which is relatively 
unimportant but which should be considered during 
examination of any cracked parts. If at the conclusion 
of the welding operation the part is stressed while hot, 
cracking may occur. Such practices as dropping parts 
out of jigs, careless or rough handling and use of im- 
properly designed jigs may cause enough stress to cause 
cracking. 

In review, then, there are three kinds of cracks: (1) 
those which originate from the heat of welding, (2) 
those which result from stresses which reside in the 
metal and are released by welding and (3) those which 
are introduced after welding. An understanding of the 
principles underlying each cause enables the designer 
or operator to prevent their occurrence. 


Selection and Inspection of Materials 


The customary specifications are adequate for select- 
ing aircraft steels but inasmuch as there may be future 
changes for steels of higher physical properties, the 
following remarks may be of interest. 
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Fig. 7 


Here can be seen a complete engine-mount assembly ready for welding 
in a welding jig which holds the parts in alignment and positions the as- tubular members, is also being welded in its 
sembly for welding. The jig can be rotated, permitting two welding The jig is suspended on end pivots so that it 


operators to work simultaneously. 
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For a number of years the requirements of strength 
impact resistance and ductility were satisfied by medium 
carbon steel, usually S.A.E. 1025. As higher-strength 
steel was required a careful search for a steel with th, 
desired properties resulted in the selection of S.A .R 
X4130, a chrome-molybdenum steel containing aboyt 
0.30 carbon. S.A.E. X4130 has been adopted almost 
universally and combines the desired physical properties 
with good machining and welding properties. 

However, with aircraft becoming larger, faster 
more heavily stressed, designers and engineers are 
searching for a steel superior to X4130. One steel that 
offers attractive possibilities is S.A.E. X4340 which js 
a nickel-chrome-molybdenum steel containing about 
0.40 carbon. This steel possesses the desired physica] 
properties and, as normalized, has a tensile strength in 
excess of 150,000 psi. Preliminary experiments now 
undergoing confirmatory test indicate that this steel] 
has good weldability, a necessary requirement for all 
good aircraft steels. Welded joints have been normal. 
ized and submitted to tension testing with failure occur 
ring only in the tube. The welding procedure employed 
with this steel is conventional, a slightly excess acetylene 
flame being used. Several welding rods have been 
tried and to date a low chrome-molybdenum, low carbon 
rod has produced the best results. 


Establishment of a Procedure 


It has been observed that both the establishment of a 
procedure which will give the desired results and the 
qualification of welding operators who are to follow this 
procedure. have not been given all the attention they 





Fig. 8 


This large side section for a fuselage, made up of hea‘ 
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deserve. Frequently the establishment of a procedure 
is left up to the welding foreman or a man who is con 
sidered a “‘good welder.’’ When the welding has been 
completed, the welded part is visually examined, checked 
for measurement and usually tested by the Magnaflux 
method. It is then assumed that the part is what the 
designer expected. However, in well-organized shops 
where good results are obtained consistently, a confer- 
ence is held over each new design. Estimates are made 
of the amount of allowance needed for expansion and 
contraction, the direction of welding is decided upon, 
as well as the starting and stopping points. The various 
parts of the design are then prepared carefully to give a 
close fit, and the welds are made in accordance with 
this plan. If difficulties are encountered in the sample 
parts, the welding sequence is studied again and a new 


Fig. 11 


the oxyacetylene process also offers a convenient and economi 


imparting a wear-resistant surface to certain fabricating equipmen 


quench-hardenable iron or steel, without affecting the ductility 
sistance of the core. In this process, a series of oxyacetylene fla 


over the area to be hardened, followed by a quench. 
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plan evolved he parts are then subjected to appro 
priate testing in accordance with the types of stress for 
which the part has been designed 

With the completion of suitable welding jigs, such as 
those shown in Figs. 7 and 8, the procedure for welding 
is marked on the blueprint. These markings include 
the starting and stopping points of all welds, the direc 
tion of welding and the welding technique. All opera- 
tors are then required to folloy this procedure exactly. 


Welding Technique 


adjustment is re« 
steel. One important 
ymount of carbon 1n the 


A slightly excess acetylene flame 
ommended for welding X4130 
reason for this 1s that the slight 
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flame has a fluxing action which is of considerable aid 
in reducing surface oxides; yet such a flame adjustment 
does not cause carbon pick-up by the base metal. An 
added advantage of the slightly excess acetylene flame 
is that it minimizes the overheating of the base metal 
with the result that the creation of a temperature 
gradient in the base metal that is sharp enough to cause 
the formation of martensite frequently is avoided. 

In connection with flame adjustments, it is well to 
point out that most operators know that an oxidizing 
flame is hotter than either a neutral flame or a slightly 
excess acetylene flame and sometimes they will allow 
the flame to become oxidizing in order to speed up the 
work. This should be guarded against, and it is im- 
portant, therefore, that the operators be fully informed 
of the effects produced by various flame adjustments, 
and that they be cautioned against using an oxidizing 
flame. 


Qualification of the Welding Operator 


In many respects qualification of the welding operator 
to follow the procedure is the most important part of 
the procedure control. In welding shops of plants not 
using a procedure control, practically every welding 
operator uses a slightly different technique. Some 
operators weld forehand, while others weld backhand. 
Flame adjustments vary from slightly excess acetylene 
to definitely oxidizing flames. The manipulative tech- 
nique is also subject to great differences between indi- 
vidual operators, and this lack of uniformity serves to 
explain differences in welding results. 

Well-organized shops in the aircraft industry either 
train their own welding operators or cooperate with 
the welding schools from whom they obtain them. The 
fact that welding operators in this industry are con- 
fronted with a wide variety of joints calling for varia- 
tions in welding technique makes it possible to train 
them gradually but thoroughly. When they are first 
employed these operators are assigned to work on 
secondary structures until their proficiency has been 
determined. As they progress they are assigned to 
simple primary structures and in keeping with their 
ability to weld the more complex joints. The engineer- 
ing and welding departments cooperate by determining 
the correct welding technique for each job and by giving 
qualification tests to determine the ability and talents 
of the operator. These tests are carefully designed to 
include the commonly encountered joints and will there- 
fore indicate on which types the operator is most effi- 
cient, as well as demonstrate his average ability. In 
order to insure uniformly high-quality work, destructive 
tests of production parts are made at random and, inas- 
much as each weld is marked with the operator’s brand, 
it is possible to identify each one’s work, and thus have 
an individualized control. These tests are made in 
addition to the customary semi-annual qualification 
tests, which have their effectiveness somewhat reduced 
by the fact that the operator knows them to be tests, 
and the test specimens are naturally samples of his 
most careful work. 


Inspection and Testing of Completed Work 


For many years no adequate non-destructive test of 
welds was available. Later Magnaflux testing was 
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developed and the vast majority of plants now us 
test to determine weld quality as revealed by any dis. 
continuities of metal structure. This, in addition to 
visual inspection by qualified inspectors, is adequate 
to insure the necessary high quality required of aircraft 
welds. 


this 


Maintenance Applications 


The versatility of the oxyacetylene process is perhaps 
best illustrated by its employment as a repair and main- 
tenance process in addition to its primary role as a 
production tool. Fuselage and subassembly structures 
require jigs in order to meet dimensional specifications 
and interchangeability. Jigs, such as the one shown 
in Fig. 9, are easily fabricated from structural shapes 
by the cutting and welding blowpipe. Bronze-welding 
of jigs is particularly advantageous because not only is 
the assembly quickly fabricated by this method, but also 
design changes can be made quickly by melting the 
bronze from the joint. 

Oxyacetylene cutting machines are another oxy- 
acetylene tool which have reduced costs and speeded 
up production. It is no longer necessary to prepare 
metal parts laboriously by mechanical devices, since 
the cutting machine will flame-cut many parts simul 
taneously in sheet or plate, as shown in Fig. 10. 

Often it is necessary to bend or form sheet or plate 
preparatory to welding. Attention has already been 
directed to the cold-working stresses introduced by 
these operations. This danger is avoided and the task 
greatly simplified by heating the metal part with the 
ordinary welding blowpipe prior to forming. 

Also, it is well known that the oxyacetylene blowpipe 
can be used to heat-treat steel parts locally, and aircraft 
manufacturers have adopted both the flame-hardening 
and flame-softening processes in building and main- 
taining machines of various descriptions. Figure 11 
shows a flame-hardening operation in progress. 

Aircraft plants have many things in common with 
other factories, and we find that not only are the oxygen 
and acetylene piping systems welded, but the water, 
steam and other service lines are welded, as shown in 
Fig. 12, in order to obtain leakproof and trouble-free 
systems. 

In mentioning these several maintenance applications 
no attempt is being made to present a complete list. 
Rather it is hoped that the several items will suggest to 
the operating department that the oxyacetylene process 
may be used to advantage in many places other than in 
production welding 


Summary 


Over a period of years welding has occupied an im- 
portant position in the fabrication of aircraft. Prob- 
lems peculiar to the industry have arisen and, where 
an intelligent application of procedure-control principles 
has been applied, the desired uniform high-quality 
results have been obtained. The close cooperation of 
management and shop is essential and, coupled with 
the ever-expanding knowledge of the process, no prob- 
lem need remain unsolved. The industry should not 
overlook the many plant maintenance applications 
which are in daily use in other factories throughout the 
country. 
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Flame Hardening of Round Surfaces 


By Stephen Smith’ 


NDER the stimulus of the war production pro 
| gram, new and broader applications of flame 
/ hardening have been developed. In many of 
these instances the flame process of hardening steel has 
been adopted because the characteristics and advan- 
tages of the process render it the most suitable solution 
to the peculiar problems arising from the war situation. 
Much of the increased attention to flame hardening has 
come about because of expanding ordnance demands for 
steel parts capable of resisting batter or wear in military 
service. More important than this is the fact that the 
flame process is effective in hardening plain carbon steels, 
producing wear-resisting surfaces previously obtained 
by the use of alloy steels. Other methods of hardening 
are likely to affect core ductility unless alloy steels are 
used, and as such alloys have become difficult if not im 
possible to obtain, for many purposes, the commoner 
steels must frequently be used for parts requiring high 
hardness. This offers uo obstacle, for with flame hard 
ening even the 0.30 to 0.35 carbon steels can be brought 
to satisfactory surface hardness. 

Unlike furnace hardening, in which the entire piece 
must be heated to hardening temperature, the flame 
process permits localized treatment of only those sur 
faces requiring a high degree of hardness, leaving the 
base metal unaffected, and causing no change in compo- 
sition of the hardened sections. Both the degree and 
the depth of hardness may be closely controlled, and the 
transitional zone between the hardened and unhardened 
areas is characteristically gradual. The distortion which 
is a frequent consequence of furnace hardening is vir 
tually eliminated, since the heat of the flame need not 
penetrate more than a relatively shallow depth, and the 
entire heating and hardening operation may be confined 
to a small portion of the piece. The flexibility of ap 
plication and operation, a characteristic of all flame 
processes, prevails in flame hardening as well, and since 
the hardening is done on finished surfaces considerable 
Savings in machining time are possible. 

While much has been written on the technique of 
flame hardening, these accounts could not do more than 
hint at the numerous variations in technique which may 
be devised for hardening round or cylindrical surfaces. 
Generally, the method used for flat surfaces is simple 
enough, and requires little special apparatus. For 
hardening round sections there are four general methods 
which may be used, and refinements to these may be 
worked out when the quantity of production warrants 
development of special apparatus. These four tech 
niques are described as: 


Band progressive. 
Spiral band progressive. 
Band spinning. 
Progressive spinning. 


* Presented at York-Central Pa. Section 
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[he method chosen for a particular job depends on thi 
nature of the work and upon facilities available, 
the most satisfactory, uniform hardness is 
the “‘spinning’’ method 


though 
produce d by 


Essentially the two ‘ progressive’ methods are direct 
adaptations, to circular work, of the technique applied in 
hardening flat surfaces, where the work is moved slowly 
past the heating flames and quench jets. In the spinning 
technique, on the other hand, the work is revolved at 
fairly high speed before the flames, heating entire ci 
cumferential areas before quenching. The 
of this method is that overlaps or soft 
nated. 


advantage 
elim1 
All of the four methods are applicable to harden 


zones ar©re 


ing either external or internal surfaces, continuously or in 
localized bands 
Band Progressive Method 
’ 
Large diameter cylinders, rolls, shafts and sleeve 


may be flame hardened by the band progressive method 
Che work is usually mounted on a lathe or other ma 
chine which can be geared to rotate the work at circumfer 
ential speeds of from 3 to 10 in. per minut Che heat 
ing tip is then mounted on the lathe carriage tool post o1 
similar mount capable of lateral movement parallel to 


the axis of rotation of the work. The multiflame tip ts 
water-cooled and may have a built-in quench, or be 
followed closely by a separate quenching stream. Hard 
ening is accomplished by rotating the work past the 


flame at a peripheral surface speed which may range from 
45 in. per minute for a '/,-in. depth of hardness, 
per minute for a '/,-in. depth. These figures are 
ject to some variation according to the thickness of the 
object heated. 


to 6 1n 


sub 


Upon completion of one revolution of the circular ob 
ject the flames are extinguished and the heating tip 
shifted to a new position for hardening the next adjacent 


band. A narrow space of , to ,; in. should be left 
between tip positions to allow for heat conduction out 
side the flame swept zone As additional precautwions 


hardened bands 


both ends of the 


against overlapping or reheating of 
extra quench jets should be provided at 
heating tip, and in some cases an auxiliary cooling flow of 
water may be directed at the adjacent zones Phi 
should be held as close to the flames as possible 


The band progressive method is generally used in 
cases where it is not essential that the hardness be per 
fectly uniform over the entire length, and on parts 


whose extremely large diameters make it economically, 
and mechanically impractical to employ the spinning 
methods. It is also employed on parts having flanges or 
shoulders which confine the area to be hardened, for the 
shoulders sometimes prevent the use of the other 
methods. 





Spiral Band Progressive Method 





While the foregoing method is suitable for hardening 
either localized bands such as bearing surfaces, or for 
treating the entire length of a shaft or cylinder, the spiral 
band progressive method is somewhat better suited to 
the latter type of work. In this method the heating tip 
is moved laterally, as the work revolves, at such speed 
as to move one tipwidth along a line parallel to the axis 
with each complete revolution of the work, thus heating 
a continuous spiral band covering the entire surface of 
the work in one operation. The same precautions 
against overlaps and edge zone softening should be ob- 
served as in the band progressive method, and in addi- 
tion a separate water quench should be provided at the 
ends of the work, to prevent burning of the edges as the 
flames start and finish the spiral. The advantage in 
this technique is the elimination of soft end zones, which 
occur at the starting-stopping point of each band in the 
band progressive method. 

Heavy spiral threads may be flame hardened using an 
adaptation of this technique. Instead of a broad, multi- 
flame tip, a two-flame bulbous type flame tip is recom- 
mended, one flame serving as a preheater. Torch travel 
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Fig. 2 
The depth to which hardening may penetrate is readily con. 
trollable in the spinning method. If desired, the shaft may be 
hardened all the way through as at right, though shallow surface 
hardening is usually preferable since core ductility is retained. 
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Fig. 1 
These four diagrams show schematically the four techniques for flame hardening cylindrical surfaces 


Each has specific fields of usefulness, though generally the slow-rotation progressive methods are used for 
large diameter objects, and the spinning methods, on quantity production work. 
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Fig. 3 
\ standard flat flame-hardening tip as, wide as practicable, is 
in progressive band and spiral methods. These are water- 
1d and, for the lighter work, have a self-contained quench 






is synchronized with the thread turns, with both flames 
directed at the root of the thread. Quenches are pro- 
vided immediately behind the flames, covering two 
threads, and a secondary quench is placed several threads 
behind. The size of tip and distance from the work vary 
with the thread size, and must be determined in practice. 
Quenches must be so positioned as to prevent any draw- 
ing action from the areas already hardened. 

The method described above may be applied to hard- 
ening small Acme and worm threads, and large Brown 
and Sharpe and Acme screw threads. Large worm 
threads are hardened in the same way except that 
standard gear hardening tips are employed, providing 
for uniform heating and hardening of both sides of the 
thread. 

Where it is impractical to set up large cylindrical ob- 
jects on a lathe, they may be mounted on a pair of rollers 
and rotated by suitable means. Torch movement is 
then provided by mounting the heating tip and quench 
on a Radiograph or other machine capable of giving slow 
lateral motion parallel to the axis of rotation of the work, 
and synchronized with its rotation to effect a spiral hard- 


@® 





Courtesy Westinghouse Electric & Mfg. Co. 











FLAME HARDENING 


used 
also be ap 


ened band without overlapping. This 
principally on external surfaces, but it 
plied to large diameter internal surfaces 


setup 1S 
nay 


Band Spinning Method 


com 


method produces 


For hardening comparatively narrow bands of 
plete circumference the band spinning 
far better results than the progressive method previously 
described, principally because soft zones are eliminated 
It is best applied to small and medium diameter cylindri 
cal objects, and may also be used for small gears and 
screws. There are no overlaps or soft zones, and the 
uniform, over-all heating before quenching permits hard- 
ening to any desired depth of penetration. Where the 





increased invest 


the 
ment in equipment, the spinning method is by far the 
most satisiactory. 

As in the methods already outlined, a broad flat tip 
of the width of the band to be hardened is employed 
Quench may be incorporated into the heating tip, or be 


. » . ’ 
quantity of production warrants 


heating and 


The 


separate from it, but in either case the 


quenching are separate, successive operations. 


Courtesy Wheeling Steel Corp 





Fig. 5 Fig. 6 Fig. 7 

« progressive band hardening of a 63-in. diam. A tension roll for a tin plate mill, mall gear 

SAE 1040 forged lathe spindle. Speed of rota- mounted on a lathe, is hardened by 
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work is mounted on a spindle or lathe and revolved at a 
surface speed of about 1000 circumferential in. per 
minute. The flames are allowed to impinge upon the 
work for only a brief period, usually less than 1 min. and 
often as little as 10 sec. on small diameters. Simultane- 
ously with the extinguishing of the flames the quench is 
turned on, and plays upon the spinning part until it is 
fully cooled. 

Two or more heating tips spaced equidistant around 
the work may be used on the larger diameters, to assure 
a short heating interval and thereby to secure the de- 
sired surface hardening effect with shallow penetration 

The speed of this process lends itself to automatic co- 
ordination and control. If the parts to be hardened are 
small they may be automatically released from the 
spindle and dropped into a quenching bath, rather than 
using specially located quenching jets. Small gears may 
readily be hardened by this spinning method, the only 
precaution necessary being that the flames should be 
withdrawn somewhat so as not to burn the tops of the 
gear teeth. The gear revolves in a soaking heat instead 
of the more intense heat commonly applied, thereby 
causing uniform heating of tooth faces and root as well as 
the top. 

An example of how automatic control features may 
be adapted to the spinning process is found in a shop 
where gasoline engine crankshafts are hardened on four 
bearing surfaces. Since the four surfaces are not all the 
same width, the heating time is adjusted for each by a 
cam movement controlling the lighting and extinguish- 
ing of the four sets of heating flames. Heating time 
varies from 45 sec. for the narrowest bearing to 56 sec. 
for the widest, and the entire hardening process is com- 
pleted in 2 min. The work is done on a converted lathe 
bed, and production on this operation totals 175 crank- 
shafts per eight-hour day 


Progressive Spinning Method 


For flame-hardening extended lengths of cylinders, 
rolls, shafts, liners, fine screw threads and similar objects, 
the progressive spinning method is superior to either of 
the first two methods described. It is rapid, and leaves 
no side- or end-zone overlaps since it is a continuous 
heating and quenching process, progressing uninter- 
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ruptedly from end to end of the work piece. Ap; 
tions of this technique are limited only by the size 
work and the amount of investment in equipment 
fied. Where the quantity in production is sufficient 
warrant the investment in special heating tip 
quenching ring, this method is most desirable. 

As in the foregoing band spinning method, th¢ 
piece is revolved at a circumferential speed of about | (iy 
in. per minute. Heating tips are usually ring-shaped 
and for the larger diameters are composed of segment 
each usually served by a separate acetylene supp! 
The tips are mounted on a suitable carriage to pr 
lateral motion of from 3 to 10 in. per minute, and 
followed closely by a quench ring. The rate of forward 
travel depends upon the hardness depth desired, a: 
further affected somewhat by the thickness of th 
der 





Fig. 9 
Hardenin y the bearing faces at both e f x 
eel for farm machinery, using the progressive 
method. Two semi-circular hardening tips are empl 
auxiliary quenches. This hardened shaft es n 


than the expensive alloy steel shaft formerly used for this 





Fig. 10 


A system of cams makes the mass production flame hardening 


auto wheel hubs fully automatic. This machine is one of five 
signed especially for this operation, with motorized control of 
gen, acetylene, water and compressed air. 
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Because of the high rate of heat conduction it is often 
ary to provide auxiliary cooling jet rings ahead of, 

| behind, the heating tips. The forward jet prevents 
withdrawal of heat from the heated zone in advance of 
the flames, while the trailer quench serves to prevent 
build-up behind the quench, which might cause a 
drawing action in the hardened metal. In hardening 
hollow cylinders, to prevent excessive heat penetration 


through the wall an internal quench ring may be pro 
vided. External cooling jets may be used as an alterna 
tive, or if this is not feasible, the interior might be flooded 
with circulating water. 

[he application of flame hardening to a particular 
niece of work may be done in a number of ways, as is 
evident from the four general techniques described for 
hardening round or cylindrical surfaces. Which of the 
several ways is decided upon as best for the work at hand 
depends not only upon the degree and uniformity of 
hardness desired, but upon economic factors as well. 
Within certain limits, all four methods produce satis 
factory flame hardening, but each has advantages of its 
own. The best recommendation that can be made is to 
study each flame hardening task in the light of experi 
ence gained in similar operations, and to set up for pro 
duction accordingly. 


Degree and Depth of Hardness 


Plain carbon steels can be successfully hardened when 
the carbon content is as low as 0.35%. Higher degrees 
/0 5 ~ 


of hardness are obtained with higher carbon steels, best 
results being secured in the 0.40 to 0.70 range. The 
degree of hardness depends also upon the rate of quench 
ing, and while hardnesses of 400 to 700 Brinell are ob 
tainable, the maximum is secured by using a quenching 
stream of sufficient volume and intensity to exceed the 
In this respect the low 


critical cooling rate of the steel. 


alloy steels are particularly suited to flam 


because of their low critical quenching rat 
[In all of the methods described the depth of hardness 


e hardening, 


is controlled by coordination of the total volume of heat 
and the speed with which this heat is applied. Penetra 
tion is naturally greater at slower rates of heating. Thx 
depths of hardness that may be obtained range from a few 
thousandths to '/, of aninch. The superficial depths ar 
more difficult to obtain, and for depths of more than 

, in. there is danger of decarbonizing the surface, but 
since the average requirements for flame-hardened 
cylindrical surfaces range from ti s of an inch 


neither limitation offers a serious handicap 
Vertical vs. Horizontal Positioning 


In furnace hardening a long cylindrical object, it is 
necessary to hold the piece vertical during quenching, 
otherwise severe distortion will take place. It has been 
claimed that in flame hardening likewise, distortion will 
be eliminated by hardening long pieces in a vertical posi 
tion. It is evident, however, that by the very nature of 
the flame process, in which only a small surface area is 
heated at any instant, representing a minor fraction of 
the mass of the object, there is little if any advantage in 
vertical positioning. This is because the bulk of the ob 
ject, both longitudinally and cross sectionally at the 
heated band, remains cold, and because the simultane 
ous circumferential quenching of the rotating part pro 
vides equal rates of cooling and hardening around the 
full circumference. 


Both of these conditions eliminate 
any disposition toward distortion which might be as 
sumed to arise from horizontal positioning of the part 
Experience has shown that the distortional effects of 
this narrow, shallow heated area are relatively the same 
regardless of working position: 

Vertical flame hardening presents a special problem 





FLAME HARDENING 








Fig. 13 
An improvised flame-hardening assembly, devised from standard 
welding and heating equipment to fill a need for hardening only a 
few pieces. Progressive spinning method was employed, with the 
torches and quench ring carried by the lathe carriage. 








Fig. 14 
Four heating tips spaced equally aro his large shaft are main 
tained accurately in position by separate torch adjusting mecha 
nisms. The water-quench ring follows closely behind. The most 
uniform hardening is obtained by the progressive spinning method, 
of which this is one adaptatior 


in the cumulative preheating effect of the rising envelope 
of flame as the operation progresses. Unless this is over- 
come, unequal heating and variation in depth of hardness 
will occur, resulting in distortion. In the horizontal 
method the preheating effect can be more readily con- 
trolled, by a cooling stream ahead of the flames, stabiliz- 
ing the preheat to a point a short distance ahead of the 
heated zone. Moreover, horizontal hardening is favored 
by length considerations, for diameters up to 10 in. 
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Larger diameters, when hardened by the progr 
spinning method, are best handled vertically be 
this facilitates easier control of the quenching strea: 
Such distortion as does occur is governed chiefl 
the condition of the metal prior to hardening. [i 
part is distorted before hardening, due to inherent str 
such distortion will probably increase because surfac; 
stresses induced by heating and cooling will combi; 
with the existing stresses, tending toward increased 
tortion. ; 


1S 


Normalizing and Annealing 


The importance of normalizing or annealing the part 
to relieve stresses prior to flame hardening is well illus. 
trated by an instance where a dozen steel rolls, 8 in 
diameter by 6 ft. long were hardened while rotating 
horizontally. The first two rolls were properly normal 
ized, held in the furnace 1 hr. for each inch of diameter 
Distortion after flame hardening was 0.002 in. T 
next two rolls were normalized for only half the tim 
Distortion mounted to 0.050—0.090 in. The remainder 
of the rolls, which had also been rushed through th 
furnace, were returned for proper normalizing. Thes 








rolls after flame hardening averaged 0.005-in. distortior 
More satisfactory results than these cannot reasonably 
be expected from vertical flame hardening. 

As a precaution against the subsequent development 
of stresses which may arise due to the surface hardness 
it is highly recommended that the hardened parts 
stress-relieved at 400° F., to reduce surface stresses i 
duced by the flame. 


Equipment 


There are various types of apparatus which may 
used for specific flame-lrardening applications. Sele 
tion of the most suitable type depends, first, upon the 
shape of the parts to be hardened, and second, upo! 
their quantity. The shape of the objects and uniformity 
of hardness desired generally determine which of th 
four methods should be used, though these considerations 
together with the quantities to be hardened, enter into 
the decision as to selection of apparatus. 

In general, the water-cooled flat hardening tips ar 
suitable for any diameter of work, since they may be 
equally spaced around the circumference in whatever 
number is required to provide sufficient heat in a brief 
period of time. These flat tips, in appropriate sizes, are 
adaptable to any of the four methods for hardening 
round objects. Where quantities are large, the circular 
or segmental flame-hardening tips are made for the 
specific size of the work, using either the band or pro- 
gressive spinning methods of hardening. Since these 
are designed to accommodate a particular diameter oi 
work they can rarely be used for other sizes. 

It is entirely practicable, however, to devise an inex- 
pensive setup composed of several welding torch tips 
which will serve on small quantity jobs, provided the 
tips are protected from overheating by a suitable cooling 
jacket. This method is applicable to either the progres- 
sive spinning method or to band spinning where the 
band to be hardened is narrow. 
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By R. F. 


HILE arc-welding sets today represent the 
highest in simplicity and reliability, they will 
require periodic attention from a maintenance 
standpoint if they are to be kept in the best operating 





ondition. 

With the accent on production in shipyards, ordnance 
plants and welding shops of all types, the failure of even 
a few sets is sometimes costly. A systematized main- 
tenance program will pay dividends in terms of better 
welder performance and longer life. 


Selection and Installation 
é le Cl 10n 


The right welding set must be selected for the job, 
because a maintenance program will be discouragingly 
difficult if misfit equipment is being used. 

To insure proper choice of the rating of a single-opera- 
tor set, the maximum current, load voltage and duty 
factor (ratio of arc time to total time) must be taken 
into account. Except in the smallest sizes, most sets are 
rated on a one-hour load. Their rating is the current 





The Megger Is a Convenient Means of Determining the Condition of 
Insulation by Indicating Its Resistance to Leakage Currents 


Keep Your Arc Welders Welding 
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which they will deliver for one hour without interruption, 
without exceeding a prescribed temperature rise 

Since this method of rating, chosen as a simple stand 
ard for comparison, does not take into account actual 
operating conditions, it is not always economically 
sound to choose the size next larger than the maximum 
operating current contemplated However, for this 
same reason duty factor should be taken account 
when new equipment is being considered to make certain 
that the set is big enough for the job 


into 


Installation 


welding 
minimum. In 


Proper installation can do much to 
equipment at work and troubles to a 
wiring up a welding set, care should be taken to provide 
adequate branch circuit conductors, and fuse clips large 
enough to accommodate the necessary fuses. It should 


keep the 


be observed that motor-generator type welding equip 
ments have full-voltage motor starters almost without 
exception, so that due consideration must be given to 


the starting current of the motors 


Care should be taken to ground the frames of all weld 
ing equipments in order to avoid shock or annoying 


tickles when a grounded persgn touches the frame of the 


Blowing Dust Out of Welder Should Be Done Carefully with Low- 
Pressure Air to Avoid Driving Abrasive Dust Into Insulation 











equipment. Even with equipment in perfect operating 
condition, under some conditions it is possible to receive 
a harmless but irritating sensation of shock from un- 
grounded equipment due to the passage of infinitesimal 
capacity or leakage currents. In addition to protecting 
against this annoyance, adequate grounding of machine 
frames is also a desirable safety precaution against harm 
resulting from insulation failure in equipment or leads, 
or improper connections. 

Regardless of the type of safety ground connection 
which is installed, adequate low resistance work leads 
should always be used, and care should be taken to 
secure good connection between the work lead and the 
work. If this is not done, it is possible under some cir- 
cumstances to overheat the safety ground connection by 
the passage of welding current through it. 

In the location of welding equipment, ventilation is a 
very important consideration. The life of electrical 
insulation is seriously shortened by overheating, and 
overheating is bound to result where insufficient ventila- 
tion is provided. Particularly where large numbers of 
welding equipments are to be located in small enclosures, 
considerable study should be given to the problem of 
supplying clean, cool ventilating air. Where small houses 
or temporary sheds are located in hot sunshine, the heat 
absorbed from the sun added to the heat dissipated by 
the welding equipments may raise the ambient tempera- 
ture above 100° F. and cause severe overheating. In 
such cases, large louvers or other ventilating openings 
should be provided in the building not only at the 
bottom but near the roof to give good air circulation and 
keep the ambient temperature below 100° F. In some 
instances it is desirable to provide exhaust fans to assist 
in removing heated air from the upper part of such en- 
closures. 


Inspection and Regular Servicing 


Records 


The competent maintenance man will have a record of 
all welders under his care. One of the most useful and 
easy-to-handle references is a card file. All repair work, 
with its cost, can be entered on the record, and any 
welder requiring excessive attention or expense can be 
investigated and causes determined and corrected. 

Inspection records will also serve as a guide to tell 
when welders should be replaced because of the high cost 
to keep them in operating condition. Misapplications, 
abuses and the like will also be disclosed. 


Periodic Inspection 


A systematic and periodic inspection of motors and 
generators is necessary to insure best operation. While 
some welders are installed where conditions are ideal— 
where dust, dirt and moisture are not present to an 
appreciable degree—most machines are located where 
some sort of dirt accumulates on the windings. This 
lowers insulation resistance and cuts down creepage dis- 
tances. 

Steel-mill dusts are usually highly conductive, if not 
abrasive, and lessen creepage distances. Other dusts 
are highly abrasive and actually cut the insulation in 
being carried through by the ventilating air. Fine 
cast-iron dust quickly penetrates most insulating mate- 
rials 

Hence the desirability of inspecting motors periodi- 
cally. If conditions are extremely severe, weekly inspec- 
tion and partial cleaning are desirable. Most motors 
require a complete overhauling and thorough cleaning 
about once a year. 
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Card Records on Every Welder in the Plant Save Time and Money 

Recordings Made After Inspection and Service Indicate Any 

Welder Requiring Excessive Expense, and Causes Can Be Corrected 
Before an Emergency Occurs 


Once a Week 


For the weekly cleamng, the motor and generator 
should be blown out with dry compressed air (about 25 
to 30 lb. per sq. in. in pressure). Where conducting and 
abrasive dusts are present, even lower pressure may be 
necessary, and suction is to be perferred, as damage can 
easily be caused by blowing the dust and metal chips 
into the insulation. On most motors the windings are 
fairly accessible, however, and the air can be properly 
directed to prevent such damage. 


Once a Year 


About once a year, welders should be overhauled. 
First, the heavy dirt and grease should be removed with 
a heavy, stiff brush, wooden or fiber scrapers, and cloths. 
Rifle-cleaning bristle brushes can be used in air ducts. 
Dry dust and dirt can be blown off, using dry compressed 
air at moderate pressure. Care must be taken to direct 
the air so that the dust will not cause damage and will 
not be pocketed in the various corners. Grease, oil and 
sticky.dirt are easily removed by applying cleaning 
liquids such as carbon tetrachloride. 

If the welder can be spared from service long enough, 
the insulation of the motor should be dried out by heating 
to from 90 to 100° C. While the motor is still warm, a 
high-grade insulating varnish should be applied. 

The varnish may be sprayed or brushed on. After 
applying the varnish, the best results are obtained by 
baking for 6 to 7 hr. at about 100° C. If the machine 
must be put back into service quickly, or if facilities are 
not available for baking, fairly good results will be ob- 
tained by applying one of the varnishes which dry in a 
few hours at ordinary room temperatures. 


Lubrication 


Manufacturers’ instructions regarding lubrication 0! 
bearings should be carefully noted. These instructions 
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be kept near the welder so that they are readily 


sccessible. Usually grease-packed bearings have sufh 
‘ lubricant when shipped from the factory to last 

, vear under normal conditions of cleanliness and 
tel perature. When sets are operated in unusually 


tert atmospheres, run continuously 24 hr. per day, or 
sed to extremes of temperature, it would be well to 
horten the bearing inspection and lubrication interval 
down to six months, or less if experience warrants. An 
sional check of bearing temperature by feeling with 
the hand may disclose undue heating before damage is 
actually done. Once a lubricating routine has been 
tablished, it should be carried out, and by reliable men 
who will follow instructions. 

It is pretty generally established that outside of gross 
neglect for long periods of time, the major causes of beat 
ing troubles are overgreasing and dirt. Overgreasing 
results in excessive heating of the bearing, frequently 
with churning and breaking down of the grease with 
consequent loss of its protective qualities. 

Dirt occasionally gets into a bearing through the use 
that is carried around or stored in uncovered 
containers. Quite as frequently it gets in through care 
lessness in protecting parts while bearings are dis 
assembled or opened for inspection 
obvious but often overlooked 


1 grease 


ik 


The preve ntion 1s 


Sanding Brushes to a Good Fit with the Commutator Is Essential 
Whenever New Brushes Are Installed 





Hand-Operated Grease Guns Should Always Be Used on Pressure- 
Relief Lubricated Bearings. Grease Should Be Added Slowly to 


Every part of a bearing assembly, in 
tainer plates, gaskets and 
placed in a clean box immediately on removal 
and if dropped or otherwise soiled, should not be 


screws, shou 


replaced without a thorough cleaning in a suit 
able solvent 
2 None but clean hands, tools and ras hould ever 
be allowed to touch a bearing 
3. Grease must be clean If there is the slightest 
doubt of its purity, it should be thrown away 
Grease is cheap compared with bearings and 
lost man-hours 
Only a high grade of grease should be used for ball 
bearing lubrication 
Bru ie 
Brush inspection is important Che first essential 


requirement for the satisfactory 
the free movement of the brushes in 
form brush pressure 
current distribution Adjustment of brush ho 
should be set so that the face of the holder is approxi 
mately '/s in. up from the commutator; any d 
greater than !/: in 
ing in chattering and excessive 
that the correct grade of brush for a 
specific application be used. Recommendations as to the 
correct grade of brush should be obtained from the manu 
facturer of the welder only 


yperation of brushes 1 
their holder [ 


also 1s necessary to assure 


acistance 
may cause brushes to wedge, result 
Ssparkll ‘ 

It is essential 


Broken brushes imply two possibuilits correct 
brush grade or mechanical defects (such as unbalance: 
rough or eccentric commutator lo eliminate brush 
breakage, both factors should be corrected 

Check the brushes to make sure that the will not 
wear down too far before the next inspectior Keep 
extra sets of brushes available so that replacement can 
be made when needed. It is false economy to use brushes 
down to the absolute minimum length before replace 
ment. Cases have been known where brushes have wort 
down until the metal, where the pigtail connects to the 
brush was touching the commutator This, of course 
was causing damage to the commutator 

Make sure that each brush surface, in contact with 
the commutator, has the polished finish that indicate 
good contact, and that the polish covers all of the surfac 


of the brush. When replacing a brush be sure to put 1t 


in the same brush holder and in its original positio It 
has been found helpful to scratch a mark on one side of 
the brush when removing it, so that it will be replaced 


properly. 

When installing new brushes, fit the: 
commutator. Sand only until the curve of the brushes 
is the same as that of the commutator. Be sure 
brush shunts (pigtails) are fastened securely so that 
current will not overheat the brushes and brush holders 

Check the springs that hold the brushes against thi 
commutator. Improper spring pressure may lead t 


commutator wear and excessive spark Excessive 
heating may have annealed the springs, in which cast 
they should be replaced and the caus« heating cor 
rected 
Con mulaiors 

Inspect the commutator for color and conditio1 It 


i color varying 
ride 
iverheating of 
utator should 


smooth and glossy, with 
to chocolate-brown 


should be clean, 
from straw 
on it. <A bluish or reddish color 1 
the commutator. Roughness of the comm 


where the brushes 


licate 


Permit Excess to Vent from Relief Pipe or Plug. (Latter not visible be removed by sandpapering or stoning Ne eat ques 
here.) emery cloth or an emery stone Use a ‘fine’ stone or 
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number 00 sandpaper unless the commutator is in bad 
condition, when the job may be started with a “‘coarse”’ 
stone and finished with “‘fine.’’ 

For this operation, press the stone or sandpaper 
against the commutator with moderate pressure with the 
motor running, and move it back and forth across the 
commutator surface. Use care not to come in contact 
with live parts. Be sure to keep the dust out of the 
machine. 


If the commutator is very rough as evidenced by 
pronounced up and down vibration of the brushes, the 
armature should be taken out and the commutator 
turned down in a lathe. When this is done, it is usually 
necessary also to cut back the insulation between the 
commutator bars slightly. If the commutator is found to 
be dirty when the generator is inspected, it should be 
wiped clean with a piece of canvas or other cloth that is 
free from lint. 

Never put oil on the commutator. Proper selection of 
brushes gives the commutator all the lubrication required 
to prevent excessive wear and to build up a good smooth 
operating glazed surface on the copper. The addition of 
oil results in the development of a high resistance film 
which may cause undue heating and rough brush action. 
The oil will also have a detrimental effect on the internal 
parts of the commutator. 


Transformers 


The arc-welding transformers of alternating-current 
welders require a minimum of maintenance, but this 
fact should not be allowed to result in neglect. On fan- 
cooled units, fans should be cleaned and lubricated about 
once a year. Windings should be blown out at least 
twice a year in very clean locations, and more often in 
dusty places. At the time of this periodic attention, all 
connections and coil supports should be checked for 
tightness. Manual current adjusting mechanisms should 
be lubricated often enough to prevent stiff operation of 
the handwheel or crank, making sure that a fairly high 
melting-point grease is uniformly distributed over the 
full length of screws and guides. On motor-operated 
controls, lubrication at more frequent intervals may be 
required, as evidenced by slowing down of the motor or 
noise from the gearing. This point should be checked at 
least three times a year, and more often if experience 
justifies it. 


Abuses 


While most welding equipment is designed to stand up 
under unusually adverse operating conditions, some not 
infrequent circumstances will cause serious impairment 
if not complete interruptions of their service. 

One bad practice, for example, is that of leaving 
weather-protecting tarpaulins thrown over machines in 
operation, in such a way as to interfere with the free 
passage of ventilating air into and out of the equipment. 
Cases are known where welders have been equipped with 
canvas flaps permanently installed on inlet and exhaust 
air openings, resulting in severe overheating and very 
short equipment life. 

Improper connection of extension leads for either the 
electrode or work terminals is not at all uncommon. 
This results in a high resistance circuit from welder to 
are and return with resulting variations in welding cur- 
rent, particularly when the leads are moved so as to 
change the resistance of the connections. This is a fre- 
quent cause of complaints by welding operators that the 
heat is not steady. The remedy for this is to make sure 
that connections are kept tight, and that all connections 
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Picture Showing Welders Working on a Huge Motor Frame 
in a Large Eastern Plant 


are made with cables equipped with properly installed 
cable lugs or terminals. It is practically impossible to 
bolt or wedge untinned flexible cable to another condu 
tor and secure a good low-resistance joint. Soldered or 
reliable solderless connectors or terminals should always 
be used. 

The use of excessively long electrode or work leads 
with motor-generator type welders will result in over- 
heating of the motor when operating in the upper part of 
the current range unless extraordinarily large cables, or 
a number connected in parallel, are used. Overheating 
of the motor from this cause is a frequent reason for 
motor-generator welders tripping off the line with con 
sequent loss of production. 

A source of trouble which is not protected against by 
the motor overload relays is the intentional or uninten- 
tional application of long-continued short circuits on th 
generator. Poor cable or cable connection insulation 
may be responsible for unintentionally short circuiting a 
generator for long periods of time. This results in th 
flow of very heavy generator current, but, because of the 
low generator voltage involved, does not require suffi 
cient power input from the line to cause the motor over 
load relay to trip. While the motor is not damaged, the 
generator may be seriously overheated or burned out 
The same results will follow intentional permanent short 
circuiting of the electrode holder on the work or any 
grounded conductors. 

The use of improperly bonded structural steel systems 
or building frameworks for the welding current return 
circuit is undesirable. The high resistance path thus 
afforded the welding current may result in overheating 
of the welder motor and, in addition, there is always th 
possibility that arcing or overheating of some poor con- 
nection, possibly quite remote from the scene of opera- 
tions, may go unnoticed and start a fire. 

No attempt should be made to adjust welding current 
output by any means other than those provided and 
recommended by the manufacturer of the equipment 
Shifting the brushes on generators not designed f 
brush-shifting control will usually result in inferior 
welding characteristics, impaired commutation and 
short brush life. Short circuiting of resistors or rhe 
stats or any other tampering with the control furnished 
on arc-welding equipment may result in damaging or 
burning out the equipment. 

In transporting welding equipment, rough handling 
resulting in permanent mechanical damage is all to 
frequent. Motor-generator sets mounted on steel 
wheeled running gear should be moved only at slow 
speeds—never behind fast-moving trucks or other 
vehicles. They should be eased over obstacles and 
depressions such as flange clearance grooves in tracks 
Slings used for transportation of welders by crane should 
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fully 


\ are shot 
ors in 


the market are designed to be both semi-protected 
and drip-proof. 
these welders should be used in rain or other precipitation 
without suitable protection. 
\t the discretion of the user, 


even open 1 


Trouble 


Machine fails 


Motor trips off line 


Machine fails to start 


Welder starts 


W Iding arc 
excessively 


* “Flashing”’ the field of a generator or exciter is a method of establishing the residual magnetism of the field 
polarity to cause the machine to “build-up,” or generate voltage. 
windings momentarily, using an external source of direct current to supply the power. 

Ifa low-voltage source, such as a storage battery, is used, the series field of the generator should be flashed; if a higher volt 


T 


; and other equipment mounted on the outside of 





arranged to avoid damaging control boxes, doors, 


provided 
damaging conditions by tarpaulins or temporary shelters. 


they are protected from obviously 


hese must be arranged so as not to hinder ventilation of 


ild be taken to avoid using arc welders out- 
unfavorable weather. Many machines now 


This does not mean, however, that 


of course, drip-proof or 


noter-generator sets can be operated out-of tabulation 





Causes 

Rough or dirty commutator 

Brushes may be worn down to limit of adjust 
ment or life 

Brush springs may have lost adjustment or 
may be broken 

Field circuit may have variable resistance con- 
nection or intermittent open circuit 


to hold heat 


Electrode lead or work lead connections may 
be poor 

Wrong grade of brushes may have been in- 
stalled on generators 

Field rheostat or tap switches may be making 
poor contact and overheating 

Brush-shifting or other mechanical current- 
adjusting mechanism may have loose or 
worn links 

Power circuit may be single-phased 

Welder may be operating above current ca- 
pacity 

Welding electrode or work leads may be too 
long or too small in cross section 


Ambient temperature may be too high 
’ g 


Power circuit may be completely dead 


Power circuit may be single-phased 

Power line voltage may not be suitable for 
motor, or may be extremely low; may be 
accompanied by chattering of the motor 
starter 

Machine may be jammed 


} 


Motor starter may be single-phased 


Overload protecting relays may be tripped 


but fails to generate May be running the wrong way 


Generator or exciter brushes may be loo 
Inissing 

Exciter may not be operating 

Field circuit of 
open 


generator or exciter may be 


Generator may be reversed in polarity due to 
another machine or incorrect operation in 
parallel with another machine 


Series field and armature circuit may be open 
circuited 
is loud and spatters 


Current setting may be too high 


Polarity may be wrong 


such as another generator or exciter is used, the shunt field should be flashed. 
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the equipment, as previously discussed 


It consists of passing a relatively heavy current 


; 


Common Troubles and Their Remedies 


In spite of the reliability of the modern arc welder, 
troubles will occur 
majority of such troubles are given in 


The causes and remedies for the 
the following 


What to Do 
should be 
adjust bru 


Commutator trued or cleaned 


Replace or re 


hes 


Replace or readjust brush springs 


Check field current with ammeter to discover 


varying current. This applies to both the 
main generator and exciter if used 

Tighten all connectiot 

Check with manufacturer ndation 

Inspect rheostat and clean and adjust finger 
tension on switches 

Check current-adjusting mechanism for back- 


lash and play 


Check for one blown fuse or dead line 

Check load against welder nameplate 

Check duty cycle 

Check terminal voltage while machine is loaded; 
it should not exceed 30 volts on small machines 
or 40 volts on large machines when operating 
at rated current 


Make sure that temperature in motor-generator 
room or housing does not exceed 100° F. and 
that there is no interference with normal 


ventilation of the machin« 


Look for open disconnect switch, fuses removed 
from clips, or blown fuses 
Look for one blown fuse or one dead line 
Check voltage with voltmeter, particularly at 
j 


‘ 


the moment of attempted starting 

See that armature turns over easily by hand, 
and look for foreign material in air gay 

Check to see that all finger tarter make 
contact when closed 

See that relay contact ar‘ losed and that 
starter picks up when pt itton is pressed 
Be sure to remove cause of tripping 

Check direction of rotation with manufacturer 
instructions or direction arrow On 3-phase 
motors, direction of rotation may be changed 


by interchanging any two k 
Be sure that all brushe ul 
and have proper t 


mutator 


Check exciter output v \ ter or 
lamp 

Check for open circuits in 1 tat, field lead 
ind field coil Also check resistors and 
rectifiers, if any me 1 ! gi low 
output when fields ar 

*Flash the field with a storag uttery or another 
generator first with one polarity and then with 
the other to see if it builds uy lash ex- 
citer field if set ha é 

Check circuit with ringer or voltmet 

Check setting and current tput with ammeter 

Check polarity 

I'ry reversing polarity or try an electrode of the 


opposite polarity 
l e with the proper 
through the field 


age source 
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Voltage Variation 
Resistance Welding 


By L. G. 


Introduction 


HE purpose of this article 1s to acquaint electrical 

distribution system designers and welding engi- 

neers with the voltage regulation and voltage 
variation requirements for A.C. resistance welding equip- 
ment. 

Theoretically, the allowable voltage variation should 
be prescribed by the welding engineer. The individual 
who is responsible for establishing these limits should 
not only be thoroughly familiar with welding require- 
ments but also should be familiar with practical regula- 
tion limits, and should know what is involved in improv 
ing regulation beyond the usual values obtained. It is of 
no assistance to the system designer to request either 
“no regulation” or “regulation as good as possible.”’ 

The most economical design can only be made when 
the system designer is informed concerning (1) the maxi- 
mum voltage variation which can be tolerated and (2 
the value of improved regulation to the user. While the 
electrical distribution system designer is not expected 
to be a resistance welding specialist, nevertheless he is 
frequently consulted for advice and guidance in the 
choice of permissible voltage variation. It is hoped that 
this article will provide a rational basis for establishing 
this elusive quantity. 

Unfortunately, no uniform standards have been estab- 
lished todate. The ultimate criteria for acceptable regu- 
lation and/or voltage variation are weld quality, in so far 
as the requirements for resistance welding are concerned. 
It should be recognized, however, that ligit flicker and 
interference with other equipment on the system may, 
in some cases, require considerably more rigid tolerances 
than are imposed by the welding requirements alone. 
The discussion of these other requirements and limita 
tions have been adequately treated elsewhere and are not 
considered in this article. 


Definitions 


The following quantites are defined for convenience in 
this study: 


1. Voltage Regulation 
source ). 


of bus or feeder, including 


: Ver — Vs 
oY VR = ; . x 1) 
Ve 
where 
% VR = per cent voltage regulation of circuit at 
point under consideration. 
NI = no load voltage. 
Vex = voltage when normal rated load is applied 


This will vary with the power factor of 
the load. 





* Industrial Engineering Dept., General Electric Co 


Tolerance for A.C. 


Levoy* 


V = rated voltage of feeder. 


2. Voltage Drop (of bus or feeder, including s 


% VD = ——— Vy 100 
where 
“ VD = per cent voltage drop of circuit at 
under consideration when load L 
posed on it. 
Vx = no load voltage of bus or feeder. 
Vy = voltage of bus or feeder when load L is 
nected. This will vary with the 
tude and power factor of the load 


This definition of voltage drop is desirable bi 
the definition of voltage regulation refers to rated 
conditions. In resistance welding practice, the ir 
taneous demand may exceed the continuous feeder r 
by several times (without exceeding its thermal rati 
due to the low duty cycle. Under these conditions t! 

voltage drop” defined under (2) is more useful, sir 
can be any load and therefore it may be taken 
welding demand load. 


‘ 
> 


o. Voltage bus or feeder, inclu 
source, at the last branch point from which the welder 
independently fed 


Variation (of 


where 
© VV = per cent voltage variation of the circuit 
the point. under consideration. 
Vax. = Maximum voltage of circuit at point ur 
consideration 
17 = 


minimum voltage of circuit at point und 
consideration exclusive of any drop caus 


by operation of the particular welder 


whose voltage variation is being studi 


Ihe preceding three definitions represent circuit char 
teristics. The following two definitions represent char 
acteristics of the weld. 


of resistance weld). 


ee 0! ey Ee 
( ¢ 7 = = ; : 1. =“ ° ae y 


4. Current Tolerance 
x 100 


where 
© CT = current tolerance in per cent (based on t! 
average value) which can be allowed 
making a given resistance weld and st 
maintain the weld quality within accept 
able limits, when no other changes ar 
made. 

maximum acceptable value of current. 

minimum acceptable value of current. 
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ltage Tolerance (of resistance weld). 


V7 , 2\ vow ie V ute } . 
% VT = +; m 


: LOO 
2\ | max + J min ) 


voltage tolerance in per cent (based on the 
average value) which can be allowed on 
the primary terminals of a resistance 
welding transformer and still maintain 
the weld quality within acceptable limits, 
when no other changes are made. 
maximum acceptable value of voltage at 
primary terminals of welding machine. 
V3 = minimum acceptable value of voltage at 
primary terminals of welding machine. 


A comparison of (4) and (5) indicates that, when the 
circuits are substantially linear, the voltage tolerance 
and current tolerances are equal. This condition is 
closely approximated where the apparatus is correctly de 
signed. 

[hese definitions of current and voltage tolerance 
represent what might be obtained under ideal laboratory 
conditions where all other factors are carefully controlled, 
and can be maintained constant. In practical welding 
operations, certain allowance must be made for variations 
in material, surface condition, electrode size and other 
variables, so that the permissible voltage tolerance is 
usually much less than that found for ideal conditions 
[his phase of the problem will be considered later under 
“Interpretation of Results.” 


Weld Quality 


Since weld quality is the criterion which determines the 
permissible voltage variation at the terminals of the weld- 
ing machine, it is desirable to list the qualities for which a 
weld may be rejected, and also some of the factors which 
influence weld quality. 

Welds may be considered unsatisfactory for any one or 

ny combination of the following reasons: 


|. Lack of strength, ductility or other physical 
properties. 

2. Appearance—indentation and surface marking 

3. Lack of corrosion resistance. 

1. Porosity in weld. 

9. Cracks in weld. 

6. Flash—metal extruded from joint or surface 

7. Deformation of parts being welded—warping 

Leaks through weld (in pressure or vacuum ves 
sels). 


Weld quality is dependent upon a host of factors in 
iddition to voltage variation requirements. This fact 
must be recognized by the system designer as well as 
the welding engineer if a permissible range of voltage 
variation for any given case is to be selected for a system 
which will produce a certain weld quality in specific 
materials, on a given number of machines, and possibly 
with certain other specified conditions. 

Some of the factors which may cause poor weld quality, 
even if proper voltage and current are available, are 


1. Poor material—-composition and structure. 
Surface condition—type of cleaning used. 

3. Improper design of welded joint. 

4. Improper pressure on electrodes. 

5. Electrode material and conditions. 

6. Erratic friction in welding machine head 


VOLTAGE VARIATION RESISTANCE WELDING 


7. Lack of follow-up due to inertia of machine head 
S. Improper setup 
9. Inaccuracy of manufacture of parts to be welded 
10. Improper cooling of electrodes and transformer 
ll. Improper control operation 
12 Proximity of other welds 

This list is by no means complete. However, it will 
serve for illustrative purposes. Any one of these factors 
can cause a defective weld or reject if its deviation from 
the requirements is sufficiently great. Defective work 
may also result from a combination of several of these 
factors, any one of which existing alone may be 
tory. 


Satusiac 


We are now in a position to understand why there is so 
much difference of opinion and difference in field prac 
tice concerning this matter. 

Che factors already mentioned are capable of influenc- 
ing the quality of the weld all the way from perfect welds 
to rejects with perfectly normal voltage 
From this it is evident that the degree of control exercised 
over these quantities will establish how much latitude 1s 
left for voltage variation while maintaining thi 
weld quality. 

Experience has shown that all of these 
be maintained within reasonably close | 
pervision. 


conditions. 


desired 


quantities can 


smite t 


yy good su 


The Effect of Voltage Variation 


Che principal effect of voltage variation on th: 
terminals of a resistance welding 


sik 


the secondary welding current, 


primary 
machine to influence 

The rate of generation of heat in a r weld 1s 
proportional to the square of the welding current, conse 


quently current is the important functor 


istanct 


Howe Ver, 


since the circuits are essentially linear the current is pro 
portional to the voltage. The “current variation toler 
ance’ of the weld is therefore equ il to the voltage varia 
tion tolerance’ at the primary termunals of the welding 
transiormer. 

[he voltage variation tolerance has already been de 


he ipplied 


ormer, on 
luce a 


fined as the limiting range of voltage which « 
to the primary terminals of the welding tra 
any spot Or group ol spots, and pri Satuslactory 
weld without any other change in the welding machine, 
setup, electrodes, material, or control adjustment. 


Che voltage variation, important from the standpoint 


of weld quality, 1s the variation in terminal voltage on the 
welding transformer primary terminals which may exist 
during operation on any weld or group of welds. It 1s 
evident that any fixed voltage drops incurred by the 
operation of the welding machine itself (such as voltage 
drop in the last feeder which independently serves the 
welding machine, and increments of drop throughout the 
remainder of the system caused by this |] will have no 
influence on the voltage variatior Phe drops are 


always present and consequently the initial adjustment 


of the machine compensates for then They do, of 
course, influence both regulation and voltage drop at the 
machine terminals. System voltage drops caused by 
other machines must always be considered 

To establish the effect of voltage variation, it is neces 


sary to investigate the results obtained by holding all of 
the other conditions essentially constant and changing 
the welding current. Since the circuits are substantially 
linear, the change in welding current can be interpreted 
directly as variation in welding voltage available at the 
welding machine 
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—Data from Stainless Steel Welds Made 
in 6 Cycles with °/is Inch Diameter Tips at 
50,000 Psi Electrode Pressure 






| SINGLE SPOT LAP WELOS z 

4 AUTOMOBILE GRADE MILD STEEL 0036" - 

a WELD TIME = i2 CYCLES (60~ SYSTEM) in 

| 4/4" DIAMETER FLAT TIPS |Z 

iL Ww 

we | 10,000 PS! ---- | 0 

+ > ELECTRODE PRESSURE + 15,000 PSI—— | = 

Ow 20,000 PSI —-— | 
z 

ul = * EXPULSION OF METAL STARTS z 

rw, us 

a 

} — w 

1200 = 

1000: —10 

800 - 8 

} 
600 r — 6 
400 +—;—_ an —, 4 
INDENTATION / 
200 ——_+——_+_*— At——| 2 


o a == ae 0 
6789 WON 2 1 14 
CURRENT IN KILO-AMPERES 


—Data from Welds Made in Twelve- 
Cycles with '/; Inch Diameter Flat Tips at 
Different Electrode Pressures 


Figs. 1 and 2—-(Reproduced from The Welding Journal, Oct. 1939) 


The Effects of Current Variation 


Since the influence of current variation on the weld 
quality varies with the material, pressure, spot diameter, 
thickness and duration of current flow (spot length), it is 
necessary to examine specific cases, holding all variables 
constant except the one under consideration, which in 
this case is weld current. Little data of this nature are 
available at the present time. Fortunately, however, 
some of the more common materials have been studied 
and it is probable that much more data will be taken 
within the next few years. 

Some typical strength-current and surface indentation 
curves are shown in Figs. 1 and 2. 

More information of this character has been published: 


Material 


Stainless steel 
Aluminum 
Mild steel (auto 


Reference 
PHE WELDING JOURNAL, Oct., 1938, p. 42-s 
aa Nov., 1938, p. 50-s 


mobile grade ’ . Oct., 1939, p. 329-s 
Mild steel and 

stainless steel se , #3 Oct., 1939, p. 349-s 
Annealed mild 

steel v si Apr., 1939, p. 114-s 
Alclad “ <i July, 1940, p. 259-s 


Observation of the strength-current and indentation 
characteristics of resistance spot welds reveals the follow- 
ing general characteristics: 


1. As the welding current is increased above the 
value where welding first begins, there is a rapid increase 
in spot strength which continues with a diminishing rate 
up to a certain limit beyond which the strength di- 
minishes. (Not all the curves were carried out to this 
point.) 

2. As the current increases, the indentation in- 
creases at an increasing rate. 


The undesirable characteristics exhibited by welds 
when the current exceeds acceptable limits are as follows: 


Too Hot 


(too much current 


Too Cold 
(too little current) 


} 
Stainless Steel 


Carbide precipitation 
Loss of stainless qualities 
Bad surface marking 
Voids in weld 

Distortion of work 

Low strength 

Short electrode life 


Failure to weld 
Low strength 
Small diameter of weld 


Aluminu nl 
Blowholes and cracks in weld Failure to weld 
Bad surface marking Low strength 
Low electrode life Small diameter of weld 
Pick-up of material on electrodes 
Low strength 
Distortion of work 


Mild Steel 
Failure to weld 
Low strength 
Small diameter of weld 


Porosity in weld 

Burned weld 

Low shear strength 

Bad surface marking 

Low electrode life 

High electrode maintenance 
Distortion of work 


From these curves and weld characteristics it appears 
that the minimum acceptable value of current (for mak- 
ing a resistance weld with all other conditions fixed) is 
usually determined by the minimum weld strength which 
is acceptable. 

The maximum current which is acceptable may also be 
limited by weld strength, surface marking or by any one 
of the other characteristics listed for welds which are 
overheated. 


Interpretation of Results 


Because of the wide variations in materials, welding 
conditions and quality requirements encountered in 
practice the permissible voltage variation tolerance will 
vary with the particular circumstances. 
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For example, consider the welding of two pieces of 
polished stainless steel under the conditions shown in 
Fig. 1. Let us further assume that the minimum ac- 
ceptable spot strength for this application is 4500 Ib., 
the maximum permissible indentation is 5% and that 
no other criteria of weld quality are to be applied. 
Under these conditions Fig. 1 indicates that the welding 
current can range from a minimum of 18,800 amp. to a 
maximum of 20,500 amp. or a variation of plus or minus 
4'/s% from the average with all other conditions main- 
tained ideal. 

As a practical matter it is not usually possible to main- 
tain all of the other conditions ideal so that it would be 
desirable to limit the voltage variation to a smaller 
value to permit some latitude in other conditions which 
influence weld quality. 

As another example, consider the welding of auto- 
mobile grade mild steel 0.036 in. thick using an electrode 
pressure of 15,000 psi. and with other conditions shown in 
Fig. 2. Assume that the indentation must not exceed 
5%, the spot strength must not go below 1000 Ib., and 
that no “‘flash”’ or expulsion of metal from the weld can be 
tolerated. 

In this case the maximum current is limited by expul- 
sion of metal to 11,500 amps. The minimum current 
required to give the specified strength is 9500 amp. or a 
current range of approximately plus or minus 9'/,°7 
from average. 

Here again it would be necessary in practice to limit the 
voltage variation to a smaller range to permit some varia 
tion in departure of other conditions from the ideal. The 
uniformity of material, its surface condition, the per 
missible reject rate and other factors already mentioned 
will determine how much this figure must reduce in any 
given case. 

As a practical matter, with reasonably good inspection 
and material requirements, it is usually possible to make 
good welds if the voltage variation tolerance is main- 
tained within half of that permissible under ideal condi- 
tions. This figure will of course vary with the conditions 
in the particular plant under consideration. 

It is apparent that the permissible voltage variation 
depends upon the following factors 

1. Material to be welded. 

2. Control of material (uniformity). 

3. Welding conditions. 
4. Control of welding conditions (uniformity) 
5. Weld quality requirements. 


~ 


Until these factors are specified within reasonable 
limits, the voltage variation tolerance cannot be estab- 
lished. 

One of the most satisfactory ways to establish the toler- 
ance limits of any particular material is to make up test 
welds under the proposed welding conditions. The 
influence of current variation and range of other variables 
likely to be encountered can then be studied. 

In practice it is always desirable not only to keep the 
voltage variation tolerance below that required, but to 
minimize it as much as is practical to permit the maxi- 
mum latitude in other conditions. 


Voltage Regulation and Voltage Drop 


Up to this point the requirements of the weld alone 
have been considered. However, it is essential that the 
control operate correctly. Most electronic welding 
controls will operate satisfactorily over a plus or minus 
5% voltage range and will tolerate short dips of voltage 
of 10%. When these limits are exceeded some controls 


may not give consistent operation. When this ts the 
limiting factor, it is usually possible to run the control 
wires further back in the circuit or otherwise arrange to 
obtain a more suitable source of control power. 


Voltage Regulation and Voltage Variation 


The term voltage regulation is sometimes loosely used 
to mean voltage drop. However, neither the voltage 
regulation nor the voltage drop bears any fixed relation 
to voltage variation or voltage tolerance (refer to ‘ Defint 
tions’’). 


Voltage Tolerance for Spot, Seam, Projection, Butt 
and Flash Welds 


Up to this point we have been primarily concerned 
with spot welding. However, several other types ot 
welding come under the general classification of resistance: 
welding. 


Seam Welding 


Experience has indicated that for gas-tight seam weld 
ing jobs, the practical voltage tolerance 1s somewhat 
less than for spot welding of the same material. The 
reason for this is that a gas-tight seam weld consists of 
series of overlapping spot welds, and any one piece ot 
work may contain several thousand such spots. A 
small decrease in current during one spot may cause the 
spot or zone of fusion to decrease in diameter to the 
point where overlap does not occur, yet the spot may b« 
strong enough from a mechanical standpoint. Under 
these conditions a leak may exist in the seam. Becauss 
of the relatively large number of individual spots 1 
seam, and since a defect in one spot may cause the entir 
piece to be defective, the reject rate for seam welding 
under the same voltage variation conditions is apt to b 


higher than for spot welding. Or, in other words, t 
obtain the same reject rate, voltage variation must bi 
further reduced for gastight seam welding. Some dat 
indicating this is given under the heading of ‘Field | 


perience.’ 


Projection Welding 


In projection welding, the projections act essentially a 
a new electrode for each spot; consequently it 1s un 
necessary to allow for “‘mushrooming’’ of the electrod 
as is the case with spot welding. For this reason, pra¢ 
tical voltage tolerance may be increas« 


Butt and Flash Welding 


Butt and flash welding fall in about the same class 
projection welding in so far as voltage tolerance ts ¢ 
cerned. 


Making Resistance Welds Under Adverse Voltage 
Conditions 


This study would not be complete without accounting 
for the large amount of resistance welding now being 
accomplished under relatively poor voltage conditions 

In many such cases the reject rate is high and the weld 
quality low. It is possible, however, to produce a 
ceptable welds under adverse voltage conditions. 

The writer has personally witnessed several of these 
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cases. 


Frequently the system designer is confronted 
with examples of this nature when he is attempting to 
guide the customer in providing an adequate distribution 


system. For this reason a few examples are given where 
welding was actually being done on a commercial scale. 

Example 1.—A certain manufacturer was welding 
aluminum using synchronous control adjusted for very 
short spot length. The voltage drop at the machine 
terminals (and on the control) was 60°,—that is, the 
voltage dropped from 550 down to 220 volts. Only one 
welding machine was operated on this feeder and conse- 
quently acceptable welds were being made most of the 
time. The customer complained of short tube life and 
occasional erratic operation of the control. 

Example ?.-A certain manufacturer was seam welding 
mild steel, using synchronous control of a type which 
maintains its calibration even on greatly reduced volt- 
age. He complained of short tube life, high reject 
rate and poor electrode life. Investigation revealed that 
the voltage drop was about 40%) per machine, and when 
two machines overlapped on the same phase, the voltage 
dropped 57°,. The reject rate was about 10°, part of 
which could be saved by rewelding. Most of the welds 
appeared badly burned. The appearance did not con- 
cern this manufacturer, however; he was concerned over 
the short tube life and large rework rate which was a 
direct loss to him. 

In this case the regulation was improved and the cost 
of the change was saved in less than one year by the 
diminished reject and rework rates. 

In sharp contrast with this, the General Electric Co., 
welding a similar product, has a reject rate of 0.19% due 
to welding. This is accomplished by maintaining the 
voltage within + 3% at all times, together with accurate 
control of all other conditions which influence weld 
quality. 

Example 3.—-A small foot-operated, non-synchronous, 
manually timed welding machining was used for welding 
mild sheet steel. The operator would judge the weld 
time by observing the color. It was found that an ex- 
perienced operator could make reasonably good welds 
with a range of voltage variation of about 50%, although 
the amount of discoloration and indentation varied over 
a wide range. 

These examples would not be considered as satisfac- 
tory welding from the standpoint of modern high-speed 
production. They are cited to prevent the system de- 
signer from getting the idea that it is impossible to make 
welds under adverse voltage conditions. It is not im- 
possible, but it is far from desirable. 

There are several means of improving the situation 
when the voltage variation is in excess of that required 
for good welding. Some of these are as follows: 


1. Electrically interlock large spot welding machines 
located on a single feeder so that they will not come on 
simultaneously. This expedient frequently helps the 
voltage condition without appreciable interference with 
production, since the duty cycles are usually low. 

2. Schedule heavy welding work at a time when it will 
not interfere with other work. 

3. “Overwelding”’ is resorted to in many plants where 
voltage conditions are uncertain. For example, if a 
piece required two good spot welds to give it the required 
strength and safety factors, some manufacturers will put 
six or more welds on it, so that if one or two welds are 
defective, the piece is still sufficiently strong to pass in- 
spection and test. 

4. When welding material which has considerable 
latitude, the welding machine is adjusted for the maxi- 
mum permissible current at maximum available voltage 
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even though this burns the welds slightly. Under these 
conditions a lower voltage may be acceptable without 
producing rejects than would be the case if the machine 
were set to produce the best weld under the average volt- 
age condition. 

5. When the voltage swings are relatively slow, the 
operator can make compensating adjustments on the 
welding machine or control. 

6. Voltage compensated controls can be used which 
automatically adjust themselves (for changes in voltage 
within certain limits) to maintain constant current to the 
weld. 

7. Ampere squared second recorders can be used to 
signal the operator when the product of current squared 
and time deviates from the normal value by more than a 
predetermined amount. \o 

8. Greater tolerance in system voltage variation can 
be allowed by greater accuracy in control of conditions, 
thereby approaching ideal conditions more closely. 
Thus more frequent changes in electrodes are required 
to maintain weld quality in a plant where poor voltage 
conditions prevail, than in a plant where good voltage 
conditions exist. Likewise greater variation in other 
conditions can exist with good voltage, and still maintain 
weld quality as compared with the plant having poor 
voltage conditions. 

9. Certain types of energy storage controls are 
equipped with devices which automatically limit the en- 
ergy to a pre-set level regardless of the supply voltage 
variation within certain limits. 


Procedure When Voltage Tolerance Is Unknown 


Since practical operating conditions play such an im- 
portant part in establishing the range of acceptable volt- 
age variation, one of the most satisfactory ways to deter- 
mine it is to study the layout and welding conditions in 
other plants welding similar products, and determine 
their voltage variation limits. 

Several typical plant layouts have been published. 
It is believed that most of the plants covered in these 
studies were welding steel.** 

In cases where the material and welding conditions are 
similar to those for which the welding characteristics are 
already available, this information combined with the 
welding condition, material control and weld quality re- 
quirements will enable the designer to estimate the volt- 
age variation which can be permitted. 

Where the material or product or both are new, and 
nothing is known concerning the voltage variation toler- 
ances, it is recommended that test specimens be welded 
to explore the acceptable range of voltage variation. In 
this way voltage variation limits can be established for 
acceptable weld quality with practical control of material 
and welding conditions. 


Procedure When Prescribed Voltage Limits Result in 
Excessive Cost of System 


In order to realize minimum voltage variation, system 
designers frequently make use of some of the following 
devices: 

1. Low reactance supply transformers. 

2. Interlaced or concentric bus runs. 

3. Location of machines and transformers to provide 

shortest possible connections. 

4. Power-factor correction of machines. 

5. Interlocking of large machines to prevent simul- 

taneous operation. 

6. Use of energy storage type welders. 
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In event the cost of the systems required to provide the 
prescribed voltage limits becomes excessive, the user can 
either accept a wider range of voltage by using some of 
the expedients listed under “Making Resistance Welds 
Under Adverse Voltage Conditions’ or accept a lower 
standard of weld quality or increased reject rate, or both. 


Nameplate Ratings of Resistance Welding Machines 


In laying out a system to serve resistance welding ma- 
chines, it is important that the actual demand of the 
welding machines be known. At the present time, the 
nameplate ratings are based on a 50% duty cycle. That 
is, a transformer having 100-kva. nameplate rating may 
operate within its rated temperature rise under any one 
of the following conditions: 


Demand Kva. Duty Cycle, % 


70.7 100 
100 50 
141 25 
224 10 
315 5 
447 2.5 


From this table it is evident that the present name-plate 
rating bears no relation to the demand and consequently 
it is essential to obtain the actual demand rather than the 
name-plate rating. These data can generally be obtained 
from the resistance welding machine manufacturer. 

In laying out the distribution system it is important 
that all feeders, transformers, etc., be checked not only 
from the standpoint of voltage drop limitations but also 
from the standpoint of thermal rating.** 


Field Experience 


Several companies doing large amounts of resistance 
welding were contacted to obtain data concerning their 
voltage conditions. These are listed below: 


1. General Electric Co., New York State plant: 
In the seam welding of stainless steel evaporators, plus 
or minus 3% difference of voltage was found to give 
practically perfect results. Plus or minus 5% gives fair 
welding conditions but reject rate is increased. Plus 
or minus 7% gives very definite trouble and large rate 
of rejects. These measurements were made with a re- 
cording voltmeter. 

2. General Electric Co., Pennsylvania plant: Spot 
and seam welding of mild steel refrigerator cabinets. 
In this plant, 5% drop in bus voltage as measured with a 
recording meter is the maximum which they consider 
desirable. Oscilloscopic observation reveals instan- 
taneous drops up to 10%. 

3. Most of the automobile plants around Detroit 
were designed for about 10% maximum instantaneous 
drop at the last distribution point when the largest ma- 
chine was energized. Most of these plants were welding 
ordinary body steel where extremely precise results are 
not required. 


The distribution of voltage drop is of interest to the 
system designer. This information has also been pub- 
lished for several typical plants.** 

No single maximum value of voltage regulation, volt- 
age drop or voltage variation tolerance can be given 
which will cover all cases. Sometimes satisafctory re- 
sults may be obtained with 15% regulation in one case 
and 5% may be too much in another. 
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Field experience indicates that with the usual class 
of production resistance spot welding involving low and 
medium carbon steels, satisfactory welding will result if 
the voltage drop on the supply system common to two or 
more machines does not exceed 10°) for the largest ma- 
chine of the group. This statement is based on the 
assumption that there are relatively few large machines 
in the group being served (say not over six machines) 
and that while two of them may occasionally operate at 
the same time, the chances of three or more operating 
together is extremely remote. Thus, if the machines 
were adjusted for perfect welding with 10°7, voltage drop 
in their supply circuit, the welds would still be good when 
two machines operate together causing nearly 20% 
drop (assuming a minimum of +5°, voltage variation 
tolerance in the weld). If three or more machines hap- 
pen to hit together, poor welds or rejects may result. 
Care should be exercised in adjusting the machines with 
the settings made under the highest voltage and maxi 
mum current conditions, just short of burning the weld 
so that under minimum voltage conditions a good weld 
will still result. 

Experience indicates that this general rule of 10% 
drop for the largest machine (under conditions previ 
ously described) will result in a good workable installa 
tion in most cases, although it should be realized there 
will be exceptions. 

If, at equal cost, less than 10% regulation can be pro 
vided by close spacing of the feeders, etc., this obviously 
should be done. The 10% figure is set only as an ap 
proximate allowable upper limit and any improvement 
below this value is all to the good and makes for that 
much better welding conditions. 

Interlocking can be resorted to under some conditions 
to insure not more than one or two machines operating 
at the same time. This is an inexpensive practice where 
only a few large machines are involved and in most cases 
production speed is not materially reduced 


Conclusions 


1. No single maximum value of voltage regulation, 
voltage drop, voltage variation or voltage tolerance can 


be given which will cover all cases. Satisfactory results 


may be obtained with 15% regulation in one case and 
5% may be too much in another. 

2. The 10% rule given under the heading of ‘‘Field 
Experience” has been frequently used as a guide for in 
stallations for the production welding of low and medium 


carbon steels. 

3. Where a group of welding machines are connected 
to a distribution bus, the voltage variation of the bus ex 
pressed in per cent + from the average value should 
be less than the voltage tolerance of the weld for success 
ful welding. 

4. The actual voltage tolerance permissible in any 
given case depends upon the weld quality requirements, 
material and material control, and control of welding 
conditions. These quantities must be established by the 
user. Suggested procedure is given in the body of the 
article for cases where conditions are unknown 

5. The total voltage drop to the welding machine does 
not influence weld quality since the machine can usually 
be adjusted to compensate for any fixed drop of voltage 
Variation in voltage is the important factor from a weld 
ing standpoint. Voltage drop may influence control 
operation if drop becomes excessive. 

6. Welding control circuits have certain voltage toler 
ance limitations. The control voltage must be main 
tained within these limits if they are to operate correctly. 
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Most electronic controls require their control voltage 
supply maintained within +5% although they can 
stand 10% dip in voltage for short intervals of time. 

7. Successful welding can be accomplished with volt- 
age variation in excess of recommended values, but such 
practice does not give consistent and reliable welds and 
is not desirable for modern high-speed production re- 
quirements. 

8. Where a group of machines are operating from a 
single bus, minimizing the voltage regulation to this point 
will minimize the voltage variation on the individual 
machines served from this bus. 

%. Welding engineers are always in favor of minimiz- 
ing voltage variation even beyond the weld tolerance 
limits in order to provide wider latitude in range of ma- 
terial and other conditions affecting the weld. 

10. In general it does not pay to attempt to design 
the system regulation near the ragged edge of voltage 
tolerance. Any improvement will be most welcome in in- 
creased latitude and improved quality of welds. It also 
permits future growth possibilities. 


Arc-Welding Sewage 
Treatment Plant at 


Gary, Ind. 


By A. F. Davis* 


HE electric-are process of joining metals has been 
employed to advantage in constructing the new 
sewage treatment plant at Gary, Indiana. 

Ihe large amount of piping, the many tanks and mis- 
cellaneous structural work have been welded with sub- 
stantial savings in time and materials because of the 
electric arc’s simplicity. This method joins pipe or struc- 
tural members directly together without need of auxiliary 
connecting devices, thus eliminating extra operations 
and avoiding material wastes. 

Providing joint metal which excels the metal welded 
in tensile strength, ductility, density and corrosion re- 
sistance, are welding assures permanetly tight and leak- 
proof connections without surface projections to inter- 
fere with painting, insulating, etc. 

Accompanying illustrations show typical examples 
of the many arc-welding applications in the new Gary 
plant. 

An are welder completing a circumferential butt weld 
in a 30-in. suction line in the pumping station can be 
seen in Fig, 

Figure 2 shows overhead welding on a 6-in. exhaust 
line from one of three gas engines which operate the 
sewage pumps. 

A 6-in. arc. welded exhaust line for one of the gas en- 
gines which operate the sew age pumps is shown in Fig. 
3. A complete line is shown in the foreground with a 
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ll. The voltage variation requirements for gas- 
tight seam welding are usually more severe than for the 
spot welding of the same material. 

12. The voltage variation requirements for projec- 
tion, butt and flash welding are usually slightly less 
severe than for the spot welding of the same material. 
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heat exchanger and muffler. The welder is working on a 
line in the background. 

Figures 4 and 5 show a 36-in. discharge header in the 
pipe trench of the pumping station. Figure 4 shows a 
right-angle bend. Figure 5 shows a 24-in. discharge 
connection from one of the sewage pumps to the header. 

Figure 6 is a view of the 36-in. air line showing the 
arc-welded longitudinal and circumferential joints. 
The pipe is shop fabricated and circumferential joints 
are arc welded in the field. 

A view in the pipe gallery of the aeration control house 
where the incoming pipe lines are connected to the aera- 
tion basins is provided in Fig. 7. This piping is prac- 
tically all of arc-welded construction. This work was 
done by L. H. Prentice Co., Chicago, IIl. 

Figure § is a general view of the secondary clarifiers and 
aeration basins in the new sewage treatment plant. All 
of the railings and pipe leading to these basins are of arc- 
welded construction. 

In Fig. 9 is a general view of the digestion tanks with 
one of three gas holders in the foreground of arc-welded 
construction. These holders were erected by United 
Boiler, Heating and Foundry Co., Hammond, Ind. The 
digester system is by The Dorr Co., Inc. The engineers 
on the project were Alvord, Burdick & Howson, Chicago, 
Ill 


Fig. 1—Arc-Welding Butt Joint on 30-In. Suction Line 
Fig. 2—Overhead Welding of 6-In. Exhaust Line 


Fig. 3—A 6-Inch Arc-Welded Exhaust Line 
Fig. 4—Right Angle Bend on 36-In. Discharge Header 
Fig. 5—A 24-In. Discharge Connection 
Fig. 6—Arc-Welded Joints on 36-In. Air Line 
Fig. 7—Arc-Welded Pipe Gallery of the Aeration Control House 
Fig. 8—General View of 5 on nom Clarifiers and Aeration 
asins 


Fig. 9—Digestion Tanks of Arc-Welded Construction 
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Cutting Equipment. Oxy-Acetylene Tips, vol. 21, no. 4 (Apr. 
1942), pp. 77-84. 


Iron Age, 


Eng. News-Rec., 


Flame Cutting. Tool Engr., vol. 11 


’ 


Petroleum Cracking Plants, Equipment. Influence of Struc- 
ture on High-Temperature Strength, C. L. Clark. Oil & Gas J., 
vol. 41, no. 2 (May 21, 1942), pp. 44 and 59. 

Petroleum Pipe Lines. Oil Pipe Line Built Through 65 Miles 
of Difficult Terrain. Construction Methods, vol. 24, no. 4 (Apr. 
1942), pp. 63, 74 and 76. 

Pipe Joints, Testing. Structural Changes in Bonding Layer of 
Soft-Shouldered Joints in Copper Pipe Lines on Long-Continued 
Heating, W. H. Swanger and A. R. Maupin. U.S. Bur. Standards 

J. Research, vol. 28, no. 4 (Apr. 1942), pp. 479-487, 8 supp. 
plates. 

Pipe Lines, Bends. Pipes Made to Fit by Wrinkle-Bending. 
Compressed Air Mag., vol. 47, no. 1 (Jan. 1942), p. 6647; see 
also Commonwealth Engr., vol. 29, no. 9 (Apr. 1, 1942), pp. 
229-230. 

Production Control. Manufacturing Processes, M. L. Bege- 
man. John Wiley & Sons, New York; Chapman & Hall, London, 
1942. 579 pp., illus., diagrs., charts, tables. $4.50 

Quality Control with Sampling Inspection, C. S. Barrett. 
Mech. Eng., vol. 64, no. 5 (May 1942), pp. 361-364. 

Refrigerating Machinery, Manufacture. Evaporator Assem- 
blies. Steel, vol. 110, no. 15 (Apr. 13, 1942), pp. 96 and 98. 

Shipbuilding, Welding. Production Line Welding Plant Speeds 
War Program, G. F. Wolfe. Soc. Naval Architects & Mar. Engrs. 
—Paper, no. 1, mtg., (May 26, 1942), 22 pp. 

Shipbuilding, Welding. Straight-Line Production of Liberty 
Cargo Ships, J. A. Corlett. Steel, vol. 110, no. 14 (Apr. 6, 1942), 
pp. 74-75. 

Shipbuilding. Welding in Shipyards, G. F. Clipsham. Brit. 
Motor Ship, vol. 23, no. 268 (May 1942), pp. 48-52. Survey of 
development in United States and prospects in Great Britain. 

Shipbuilding, Welding vs. Riveting. Equivalent Shipbuilding 
Sections. Riveted and Welded, D. W. Dickie. Pac. Mar. Rev., 
vol. 39, no. 4 (Apr. 1942), pp. 46-47 and 49. 

Silver’s Importance, W. C. Hirsch. Automotive & Aviation 
Industries, vol. 88, no. 9 (May 1, 1942), pp. 17-19 and 61. 

Steam Pipe Lines, High Pressure. TVA’s Watts Bar Steam 
Plant Augments Hydro Power for War Production, H. J. Petersen 
Heating, Piping & Air Conditioning, vol. 14, no. 5 (May 1942), pp 
283-286. 

Steel Castings, Maintenance and Repair. Salvaging Cracked 
Steel Casting. Oxy-Acetylene Tips, vol. 21, no. 4 (Apr. 1942), p 
94, 

Steel Hardening, Oxyacetylene Process. Flame Hardening 
and Cutting, F. A. Westbrook. Machine Tool Blue Book, vol. 38 
no. 1 (Jan. 1942), 7 pp. between pp. 127 and 138. 

Tin and War in Pacific. Tin & Its Uses (Published by Int. Tin 
Research & Development Council), no. 12 (Mar. 1942), pp. 2-3 
and 8. 

Water Tanks and Towers. Exterior Ribs Featured Welded 
Tank. Eng. News-Rec., vol. 128, no. 17 (Apr. 23, 1942), pp. 614 
615. 

Welding. Block or Cascade Welding. H. Lawrence. Steel, 
vol. 110, no. 18 (May 4, 1942), pp. 78, 80 and 104-105. 

Welding Scrap Metal. Welded Scrap, C. M. Taylor. Steel, 
vol. 110, no. 17 (Apr. 27, 1942), pp. 60-61. 

Welds Cracking. Crack Sensitivity in Welded Cr-Mo Steels of 
Thin Section, J. G. Ball. Iron & Steel, vol. 15, no. 8 (Apr. 1942), 
pp. 233-238. 

Welds Cracking. How to Avoid Cracks in Welds, A. K. See- 
mann. Steel, vol. 110, no. 16 (Apr. 20, 1942), pp. 78 and 80. 

Welds Testing. Testing of Welds, H. N. Pemberton. North- 
East Coast Instn. Engrs. & Shipbldrs.—Trans., vol. 58, pt. 6 
(Apr. 1942), pp. 205-240; also Engineer, vol. 173, no. 4500 (Apr. 
10, 1942), pp. 315-316; Mech. World, vol. 111, no. 2886 (Apr. 24, 
1942), pp. 365-367; Brit. Motor Ship, vol. 23, no. 268 (May 
1942), p. 63. 

Welds Testing. Weldability, H. Lawrence. Steel, vol. 110, 
no. 14 (Apr. 6, 1942), pp. 78 and 109-112. 
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AMERICAN WELDING SOCIETY 


ACTIVITIES = 


RELATED 


EVENT S 





PRESIDENT’S MESSAGE 


In war production, standardization and 
simplification are important. Through 
them large economies are possible in the 
production of raw material, semi-finished 
parts and fabricated structures 

Welding is a comparatively new indus- 
try and its raw materials and methods may 
be less completely standardized than in the 
case of other processes. It seems highly 
desirable that every effort be made to 
simplify the raw materials of welding and 
standardize the procedures and methods 
of inspection. Any standardization pro- 
gram, however, must consider the com- 
plexities of the process and must meet the 
final requirements of the welded structure. 

The two principal raw materials for arc 
welding are the electrode and the plate 
metal. 

The plate metal must meet requirements 
as to physical and other properties, welda- 
bility and the properties of the welded 
joint. These characteristics are not de- 
pendent upon any single factor but upon 
several factors such as thickness, composi- 
tion, methods of processing and heat treat- 
ment. All three requirements of the 
fabricator are affected by thickness as 
well as by composition. Likewise, the 
processing method and heat treatment of 
the plate influences both weldability and 
properties of the plate and of the joint. 

There is no single composition of metal 
which will meet a given requirement of 
physical properties in different types of 
structures. In light sections such as used 
in aircraft, the plate metal is designed for 
service under high repeated stress loading. 
For some types of Ordnance specifying 
similar physical properties, a different 
composition may be permitted or required 
because of the difference in service condi- 
tions. Heavier sections require a higher 
carbon or alloy content for given strength 
than light sections. 

In the present war program there is a 
greatly increased use of low-alloy steels 
for welded structures. For other products 
than welded structures and castings there 
has been a standardization of steel com- 
positions. The $.A.E. low-alloy steels are 
predominant in rolled bars, forgings, etc. 
For low-alloy steel plates there has been no 
similar pressure from the fabricators and 
consumers to force standardization of 
composition. Steel producers have taken 
advantage of this condition in developing 
a large number of compositions which 
have been advertised for special qualities 
and marketed under brand names. This 
condition of multiplicity of compositions 
of low-alloy plates still exists as the re- 
cently developed N.E. standard composi- 
tions do not apply to plates. There will be 
changes in composition of plates in the 


direction of use of a minimum quantity of 
any one alloy but there is no evidence as 
yet of any attempt at standardization 

It would be highly advantageous to the 
fabricator if the composition of low-alloy 
plates could be simplified and standard- 
ized. There must be some variation in 
carbon and alloy content for variations in 
thickness but the welding fabricator’s 
problem would be simplified if he had 
fewer compositions to deal with. In the 
future, this may not be so important as the 
present trend is to classify plates by hard 
enability characteristics rather than by 
compositions. If the welding engineer 
specifies hardenability and physical prop 
erties the steel mill has a wide latitude in 
the choice of alloys. Work in this direc 
tion is proceeding rapidly although the 
results are not yet available. In the 
meantime, simplification and standard- 
ization of compositions are in order. 

Electrodes are classified by the fabri- 
cators on the basis of welding character- 
istics and joint properties. These classi- 
fications pertain to a given thickness of 
material and narrow ranges of composi- 
tion. Standards for electrodes have been 
developed on the basis of types, diameters 
and lengths. The dimensional standard- 
ization appears rational. The types vary 
with position of welding, current charac- 
teristics and physical properties of the all- 
weld-metal. Seemingly, standardization 
has proceeded rather far. Actually, there 
is no real standardization of electrodes as 
each manufacturer has introduced special 
brands to meet specification requirements. 
These brands differ as to composition and 
nature of the coating. Because of varia- 
tion in coatings, electrodes of a standard 
type but of different manufacture are not 
interchangeable. Generally, each brand 
has a special use and has found acceptance 
by fabricators for given products. It 
must be emphasized that the thickness of 
material welded is a primary factor in the 
selection of electrodes. 

One difficulty in the present setup is the 
effort devoted to the qualification of elec- 
trodes for a fabricated product. Nor- 
mally, this selection of electrodes devolves 
upon each fabricator although in the case 
of some war products the fabricator may 
be required to use electrodes qualified by 
Government agencies for special purposes 
The mechanism of qualification and selec- 
tion of electrodes is worthy of careful 
study. 

It is highly desirable that the electrode 
producer be given rather great initiative in 
the improvement of electrodes. It seems 
probable, however, that technical develop- 
ments could proceed just as rapidly and 
probably more rapidly if simplification in 
the variety of electrodes is effected 
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More fundamental research in weld slags 
and in the mechanism of the are wu 
doubtedly will yield far-reaching result 
The development of electrodes would be 
accelerated by open discussion and publi 
cation of results of research and invest 
tion 


iga 


There has been a tradition in American 
industry that standardization and simpli 
fication to be effective must be accon 
plished through producer-consumer co 
Neither element by itself ha 
the knowledge and experience to prepart 


operation 


standards acceptable to industry Phe 
AMERICAN WELDING SOcIETY, a stro! 
fabricator organization, is in an excellent 
position to do constructive work alon 
these lines. Possibly some further re 
search results must be known before the 
problems can be settled The Welding 
Research Committee i ivailable ar 
qualified for such work. Its pr 
gram will give information to help sols 
the problem. The whole question of 
standardization and simplification is rath 
complex and it must be handled by cor 
petent personnel if any real accomplis! 
ments are to be mad How mucl 
accomplished will depend largely upor 
fabricator 


WAR PRODUCTION BOARD 
Division of Industry Operations 


Distribution of welding rods at 
trodes has been placed under 
by an order announced by the Dur 
of Industry Operation 

Welding rods and electrod: 
terms of Limitation Order L-146, may 
delivered without restrictiot 
Army and Navy, specified Gov 
agencies, government of 
Nations, for operations under 
Lease program, and to accredited schoo 
which are training welding operators under 


a course conforming to AMERK 
WeELpING Socrety’s code for minu 
instruction requirements, or schools estab 
lished within industrial plant whi 
meet certain instruction qualification 
Other deliveries of ordinary rods and 
electrodes are confined to orders bearing a 
preference rating of A-9 or higher. In the 
case of alloy electrodes or rods, which 
mean ferrous-base electrodes or rods whos« 
core wire contains more than 2% by 


weight of materials other than iron or cat 
bon, deliveries may not be made except on 
orders of A-1-J or higher 

Accredited schools are prohibited from 
using alloy rods or electrodes except in 
qualifying tests. They are also prohib 
ited from furnishing to any apprentice 
more than one pound of rods or electrodes 











: 

per hour of instruction. They must cer- quest to the Socrety, the name of such- Educational Commtuttee 
tify to the person making delivery of this member shall be continued on an “‘in- Mr. E. J. Del Vecchio was added as a 
equipment that they are accredited active’’ membership list for the duration member of the Educational Committee 
schools, or that they are organized within of the war representing the Resistance Welding in 
an industrial plant and furnish a course In the case of members who have terests 
intended to qualify an apprentice as an joined or been inducted into the armed 

‘ » . ; j J , 
industrial welder in 200 hours or less of forces and who because of this are unable Douglass Memorial Resolution 
instruction to meet dues payment, upon application A memorial resolution prepared by a 

Che order also provides for the setting to the Society, such member can obtain special committee as a tribute to Colonel 
aside each month, for repair and main [HE WELDING JOURNAL during this Douglass was approved and it was voted 
tenance purposes only, 6% of each type of period at a nominal annual fee of $2.00 to transmit copy of the resolution to 
rod or electrode delivered by a manu : ' Colonel Douglass’ family and to his assoct- 

. rhe first action is intended to permit a — “eae? : 
facturer during that month Persons . ates in the Detroit Edison Company 
. member to retain membership without in 
ordering rods and electrodes for repair and : : = 
terruption, but does not provide for fur By-Law Amendments 
maintenance must so specify on thet hing | ‘th T W "wo Tounttat 
nis y " a ( Ni c : , cnr -er 
orders and must not use the equipment = os a ht . i — : ~" A number of changes in By-Laws were 
for any other purpose or other “ ) gr wage of the SOCIETY ¢ ig acted upon These relate to Committee 
: : this perioc 1e second action makes it . in , . Tra; > t he 

No one is permitted to acquire rods or Le for tl 2. gt on Awards, addition of Treasurer to the 
lectrodes if the result will be to increase en ee ee ee ee ae Permanent Funds Committee and clarifi 
his inventory beyond a 60-day supply wy fon “ as a ip “ gpa cation of the duties of District Vice 

" cost lese rulings do not applv to com : sal Tk. . wice , ws 
Manufacturers must file a record of all ae ad office . ve Presidents Text of the revised By-Law 
hipments with W.P.B. on Form PD-528 naanaeae ace as approved were published in the June 
m or before the 18th day of each month - issue of THE WELDING JOURNAI 
Che order becomes effective June 13th , —— 
MEETING BOARD OF DIRECTORS AND Section Dy-Lau 
EXECUTIVE COMMITTEE A new revised suggested Standard Draft 
; ; of By-Laws for local Sections was pr 
A meeting of the Board of Directors and , Dah 
MEMBERS IN ARMED SERVICE - : ; sented and it was agreed that these shoul 
. Executive Committee of the SocreTy was od Mgr 
lash ion thee 1 < suild be submitted with modifications to the 
¢ +1 Fate om ‘ . : 4 1 . I > kKngineering Societies Butlding 7 ‘ 

A ve May 7th meeting of the Board of . aie ~ a om y a Section Advisory Committee for their 
Directors and Executive Committee of the on May 7, 1942 onsideration before distribution to tl 
AMERICAN WELDING Society, the remit Present were G. F. Jenks, President Section 
tance of dues of members in the armed presiding; (members) David Arnott, A. B , 

es was considered and the following a Bagsar, H. C. Boardman, E. V. David Finar 
, > ‘le f N O , > a ' 
ke J. H. Deppeler, R. W. Clark, B. J These were briefly reviewed by the 
; ser ry fis XS . S ( . 1 
Fraser, E. R. Fish, D. § paren . H Treasurer and found to be in excellent 
i. ; memberc had Py sse ; t > s . om a —- 
l LSé ) member who had Hill, L » Moisseiff, | L Plummer shape Because of this fact it was felt 
’ Se eee he ounend sagve . erc) FE ry core presenting ; : ‘ 
) r been lucted into the armed 10 L me mber E.E I: gren, representing possible to increase the total budget for 
ind who because of this are un R. G. Le Tourneau, W. Soraragen, Tech 

to meet du pay ime upon re n Secretary; M. M. Kelly, Secretar (Continued on p. 468 
Speed Up Spot-Welding of Alclad and Oth VALVES and 

peed Up Spot-Welding of Alclad an er 

. . = . 
Aluminum Alloys with Fast Oakite Cleaning FITTINGS E 
: to control high 5 
Use the NEW Oakite process to prepare aluminum al- ” t 
loys for spot-welding and you will find it (1) thoroughly, are Gs " 
speedily removes oil, grease, identification paint, oxide 3 


film; (2) cleans SAFELY; (3) consistently produces 
low surface resistance, assuring strong, uniform welds; 
(4) conserves man-power; (5) increases output. Details 
FREE on request. 


OAKITE PRODUCTS, INC.,18-E THAMES STREET, NEW YORK, WN. Y. 
Representatives in All Principal Cities of the U. S. and Canada 


OAKITE 
_/) ectalized CLEAN ING 


a MET F R EVER , 
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4241 PETERSON AVE CHICAGO 


Pioneers and Manufacturers of Precision Equipment for 
Using and Controlling High Pressure Gases 
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Be Calm 
Courteous 
Effective 


LY 
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Right now, when times are tense 
and everybody is under strain, 
“The Voice with a Smile” is more 
important than ever. 

We've all got a big job to do and 
the friendly, effective use of the 
telephone helps every one do it 
faster and better. 

The calm way is usually the compe- 
tent way. Being courteous usually 
means saving time and tempers all 
along the line. 


BELL TELEPHONE SYSTEM 


% 
\e 
*"THE TELEPHONE HOUR"'— presenting great artists every Monday evening — N. B. C. Red Network. (‘2 5 
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COATED 
ALUMINUM BRONZE 
WELDING ROD 





Numerous tests and applications prove that this new 
all-purpose coated-bronze electrode is well suited 
for welding manganese bronze castings and brass 
sheets or plates. 


Ampco-Trode 10 also welds or ‘‘brazes”’ dissimilar 
metals:—steel to cast iron; steel or cast iron to 
bronze, brass, or copper; or any of these metals to 
nickel alloys. 


Its excellent physical properties—high tensile and 
yield strength plus good elongation—make it an ex- 
ceptional electrode for such applications. The “‘hot- 
ductility’ of Ampco-Trode 10 results in welds sub- 
stantially free from shrinkage cracks. 


The Ampco-Trode line of coated-bronze electrodes 
also includes other rods made of Ampco Metal, hav- 
ing its characteristic high strength, hardness and ex- 
cellent bearing qualities. Suitable for severe service 
conditions—shock loading, wear and corrosion re- 
sistant applications. 


Rods are made in seven sizes, 1%" to 4"; may be 
used for metallic arc, carbon arc, and oxy-acetylene 
welding. Literature sent on request. 


AMPCO METAL, INC. 


Dept. WJ-7 Milwaukee, Wis. 


AMPCO-TRODE 
A product of 
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Gf PAGE ELECTRODE 


Seed tard produeiore 


< How many additional land battleships roll into 
action because of the new electrode PAGE developed for 
armor welding? Not until Victory brings Peace can 


it be told. 


Reading Time: 43 seconds 


You may be sure, however, that PAGE was ready 
when the tremendous advantages—the greater speed— 


of welded construction were appreciated. 


And you also can be certain that this new PAGE 
electrode successfully met all ballistic tests on plates 
submitted to the Army Ordnance Department by the 
tank manufacturers. 


Keep in mind the effect of this wider use of welding 
—and welding in shipyards—on your own job. See 
that you are using electrodes of the most economical 
sizes—lean toward larger diameters. Use them down 
to the holder. Check to prevent deposit of excess metal 
in the weld. 
















PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, New York, Pittsburgh, San Francisco If you are welding Stain- 
less Steel, ask your local 
Distributor of pace Elec- 

trodes for this booklet on 

PAGE-Allegheny Stainless Stee/ 


Electrodes. It is helpf ul. 
One of the new American 
welded tanks 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT * CONNECTICUT 
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the Annual Meeting from twenty-five 
hundred to three thousand dollars. At 
the request of the Finance Committee, 
this action was approved. 


Remittance of Dues of Members in Armed 
Forces 

After consideration of practices of some 
of the other technical Societies and recom- 
mendation of the Finance Committee, it 
was voted that in the case of members who 
have joined or been inducted into the 
armed forces and who, because of this are 
unable to meet dues payment, upon re 
quest to the Society, the name of such 
member shall be continued on an “in 
active’’ membership list for the duration of 
the war 

This action is intended to permit a 
member to retain membership without 
interruption, but does not provide for 
furnishing him with THe WELDING 
JOURNAL or other publications of the 
SOCIETY during this period 

It was further voted that in the case of 
members who have joined or been in 
ducted into the enlisted grades of the 
armed forces and who because of this are 
unable to meet dues payment, upon appli- 
cation to the Society, such member can 
obtain THE WELDING JOURNAL during 
this period at a nominal annual fee of 
$2.00 

It was agreed that this information 
should be transmitted to the Sections and 
suitable notice published in THE WELDING 
JOURNAL, and perhaps repeated for two 
additional times, every other month. 

Rules to Govern Organization, Functions 
and Operations of Technical Committees as 
revised by a special committee and ap- 
proved by the Committee on Outline of 
Work were approved Any member 
may obtain a copy of these rules by writing 
to the Secretary. It was agreed that all 
technical committees should provide for 
an election of officers this year, the new 
term of offices to be effective with the new 
fiscal year 
Recommended Practices for Inspection of 

Fusion Welding 

A report on this subject was approved 
for publication in the Handbook and as a 
separate bulletin. As soon as the Hand- 
book is available, the editor expects to 
reproduce this bulletin in THE WELDING 
JourRNAL. Copies of the bulletin are 
available at 40¢ per copy. 


Field Welding of Storage Tanks 

It was agreed to approve changes in the 
present edition of the Rules for the Field 
Welding of Storage Tanks 
Definitions and Chart 

New definitions and chart were approved 
for publication as the standards of the 
Society. These are now available in 
bulletin form at 40¢ per copy 
Filler Metal Specifications 

Plans are now under way for the organ- 
ization of a joint committee of the A.S.- 
T.M. and A.W.S. to expedite revision of 
Filler Metal Specifications in the future 
Revised specifications for Arc Welding 
Electrodes and Gas Welding Rods were 
approved. Electrodes for the Welding of 
Aluminum and Aluminum Alloys were 
approved for publication in the Handbook 
and will be issued as a separate bulletin as 
soon as formal approval of the A.S.T.M. is 
secured 
Procedure for Preparing War Emergency 

Standards 

A procedure for eliminating of red tape 
in expediting the issuance of emergency 
war standards was approved. Copy of 
these rules is available upon request of the 
Socrerty. 
War Production Advisory Committees on 

Welding 

Activities of the local Sections in the 
formation of War Production Advisory 
Committees were reviewed. It is ex- 
pected to publish a résumé of these ac 
tivities in an early issue of THE WELDING 
JOURNAL. 
Welding Handbook 

The Chairman of the Committee re- 
ported that it was his fond hope that the 
Handbook would be available for distribu- 
tion on or about July 15th 
Membership 

Present membership of the SocrETy is 
about 5200. 
1942 Annual Meeting 

The location of the Annual Meeting in 
Cleveland during the week o:1 October 12th 
was approved. A tentative program of 
this meeting is published elsewhere in this 
JOURNAL. 
War Production Board Cooperation 

The A.W.S. is cooperating with the War 
Production Board in providing for priori- 
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ties of material to schools which meet the 
minimum requirements of the A.W.S. 
Actual certification of these schools will 
probably take place by the individual 
states 


SUMMARY OF REPORTS FROM SEC- 

TIONS, AMERICAN WELDING SOCIETY, 

IN REGARD TO RENDERING A WELDING 

ADVISORY SERVICE TO WAR INDUS- 
TRIES 


In response to a letter sent out from 
Headquarters to the Chairmen of the 
Sections of the A.W.S., a number of the 
Sections have reported on their activities 
in organizing War Production Advisory 
Committees on Welding. 


CHATTANOOGA 


The Chattanooga Section of the SoclETY 
is sponsoring a class in Metallurgy and 
Welding, held once a week, conducted 
through the courtesy of the Combustion 
Engineering Company under the auspices 
of the University of Tennessee. 


CHICAGO 


Through a defense committee the 
Chicago Section is taking an active part 
and is a member of the Associated Defense 
Committees of the Chicago Technical 
Societies. As a member of this committee 
the Section cooperates very closely with 
the W.P.B. on welding problems. These 
activities involve the making of recom- 
mendations as to welding procedures on 
through the gamut of welding problems to 
the finding of suitable contractors or sub- 
contractors to handle welding work. 


CLEVELAND 


The Secretary of the Cleveland Section 
writes: 

1. For the last two years we have had a 
group of advisory committees generally 
classed as consultants, fabricators, manu- 
facturing plants, a gas weld committee, 
an are weld committee, a resistance weld 
committee, a metallurgical committee, to 
whom all may go for answers to their prob- 
lems. 

2. The Cleveland Technical Societies 
Council—who publishes the Cleveland 
Engineering News in which we participate 
—has recently announced a War Produc- 
tion Advisory Technical Service on all 


t Whatever metals you're resistance welding . . . by spot, seam, flash 
O°? or butt welding . . . specify Mallory Electrodes. They need re- 
dressing or replacement far less often. Write today for your free copy 

of the factual, up-to-date Mallory Resistance Welding Data Book. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA « Cable Address — PELMALLO 
/ 
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No Other Process Offers All The 
Timely and Important Advantages of 


SISTANCE WELDIN 


1. MAXIMUM PRODUCTION 


Universally recognized as the fastest way to join metals. Many operations involving multiple 
welds are handled at up to several hundred units per hour. 


2. LOW COST 


Resistance welds are faster and better but they are also chezp. 


Offset mounting material costs 
by using this economical process. 


3. FLEXIBILITY 


Come what may, resistance welding equipment adapts itself readily to changes in product 
design, assembly sequence or location of equipment in your plant. 
overs can generally be made without extensive rebuilding. 


4. RELIABLE OPERATION 


Resistance Welders are always rugged, seldom complicated, practically never subject to 
serious breakdowns. They are built for continuous use under pressure. 


5. LOW INVESTMENT 


Compared to most machine tools, resistance welders are very low in first cost. 
and operating costs are so small, welders quickly pay for themselves. 


6. THE “MODERN” WAY 


For many products, processes and metals, Resistance Welding has proved so practicable that 
other assembly methods are considered obsolete. 


7. NON-SKILLED OPERATORS 


Even radical change- 


Maintenance 


An experienced welding engineer, representing one of the member companies listed MEMBER COMPANIES 

here, will gladly tell you just what Resistance Welding will do for you. Why not call ; 
~s ? “ Acme Electric Welder Company, Los Angeles 

one in today! Calif. 

Aqggtenn Electric Fusion Corporation, Chicago, 


Eisler Engineering Company, Newark, N. J. 
Expert Welding Machine Company, Detroit, 


Mich. 
a Machine and Welder Company, Warren, 
io 
Multi-Hydromatic Welding and Manufacturing 
Co., Detroit, Mich. 
National Electric Welding Machines Co., Bay 
City, Mich. 
Progressive Welder Company, Detroit, Mich. 
Swift Electric Welder Company, Detroit, Mich. 
Taylor-Hall Welding Corporation, Worcester, 


Mass. 
Taylor-Winfield Corporation, Warren, Ohio 
Thomson-Gibb Electric Welding Co., Lynn, Mass 
Welding Machines Mfg. Company, Detroit, Mich. 


ASSOCIATE MEMBER COMPANIES 


MANUFACTURER ’S ASSOCIATION S-M-S Corporation, Detroit, Mich. 


Electroloy, Inc., New York, N. Y. 


Vanes Sales and Engineering Co., Detroit, 
505 Arch Street Philadelphia, Pa. 


ich. 
P. R, Mallory and Co., Indianapolis, Ind. 








1942 ADVERTISING 469 








engineering matters, and we have agreed 
to lend our regular advisory committees to 
answer the welding questions. The pro 
cedure is that the problem must be in 
writing and through the General Council 
organization or direct to us and we pass it 
to the committee who meet, answer the 
question in writing, and send it back 
through the same channel by which it 
came, advising the services of a consultant 
if that seems indicated 


MILW AUKEE 


The Executive Committee of the M 
waukee Section favors the establishment ol 
advisory committees on welding and re 
commends (1) that the SocrEeTy contact 
and inform the Governmental agencies 
such as Army, Ordnance, Navy, Air Corps 
and Maritime Commission that informa 
tion and advice on welding is obtainable 
through the local Sections of the A.W.S 
by having the inspectors of their local 
branches contact the Chairmen of the 
local Sections of the A.W.S. when informa 
tion is needed 

Secondly, that the local Sections of the 
A.W.S., when contacted by the Govern 
mental Department inspectors, appoint 
through their Chairmen advisory commit 
tees to act on the proposals brought to 
their attention 

{Nore: In regard to plan proposed by 
the Milwaukee Section, it should be stated 
that the A.W.S. is not in a position to offer 
services of all Sections without a knowl 


edge of the available talent in each of 
Sections 


NEW YORK 


The Executive Committee of the Vew 
York Section believes that inasmuch as it 
is located in the same city as the National 
Headquarters of the AMERICAN WELDING 
Society, there would be little to be gained 
in the establishment of a local Advisory 
Committee on Welding, since such prob 
lems as might arise can be handled quite 
National 
just as they have been in the past. How 
ever, the New York Section will be glad to 
cooperate with National Headquarters in 
any way which may seem desirable 


adequately by Headquarters 


NORTHERN NEW JERSEY 


Plans have been made for the establish 
ment of an Industrial Advisory Service for 
the industries of the Northern New Jersey 
Area. The purpose of this service is to put 
as much welding knowledge and experience 
as possible at the disposal of industrial 
plants which are engaged in war work. A 
survey is being made of the membership 
of the section to determine what members 
are able and willing to contribute to this 
activity by furnishing information on 
problems relating to all forms of welding 
The widest possible publicity has been 
given to this service with an invitation to 
send inquiries to the Section Secretary who 
will contact the members who are able to 
help with each inquiry and relay the sug 


gestions received to the plant fr 
the inquiry originated Section 
cooperating with the American § 
Metals on this work 

Action was taken also to cd 
better coordination between 
schools and local industries It 
cided to make a thorough survey 
ing schools, both public and priva 
offer them the services of th 
Educational Committee in keepi: 
instruction procedures as closely a 
in line with local employment requit 
It is felt that the Section Edu 
Committee can be of very great ser) 
building a better acquaintance and 
standing between the schools 
prospective employers The Edu 
Committee is already working on 
for a course of lectures on the 
mentals of welding theory and pra 
be given during the coming year 


OKLAHOMA CITY 


In February of this year, 
tional Committee of the Okl 
Section suggested that their Section 
sor a council or group to serve in 


visory capacity to those engaged in 


fense work in this locality. The id 


with favor of the Executive Committe 
and the Educational Committee wa 
structed to prepare the necessary publi 


to determine the requirements of tl 
fense industry in this locality 


There has been organized an Advis 





arbide-—— 


IN THE RED DRUM 


EFFICIENT 


ECONOMICAL 


DEPENDABLE 





FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 


60 E. 42nd St. 


NATIONAL CARBIDE CORPORATION 
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New York, N. Y. 


ONCENTRIC construction permits use of single cable— 


rather than two single-conductor cables—with resultant re 


duction in cable investment and greatly reduced voltage drop 


Exceptionally high-grade insulation—G.E.’s No. 1799 varnished 
cambric—offers high dielectric strength, long life, and heat 
resistance. Protective finish can be either a fame- and weather! 
resisting braid or a lead sheath, depending upon your individual 
requirements 


Complete, detailed information on G-E cable for resistance 
welding is available in our new Bulletin GEA-3503. It contains 
useful data on how to select proper size of conductor, and a handy 
table of voltage drop for different ampere ratings. Useful to those 
who use resistance welding. Call your nearest G-E office or dis 
tributor. Or write to General Electric, Schenectady, N. Y 


GENERAL @ ELECTRIC 











Committee, composed of men specializing 
in the various fields of the welding art to 
render any aid, offer suggestions or outline 
procedures to individuals, large and small 
business firms and governmental or other 
organizations now engaged in Defense 
work 

The activity of this Committee ts to 
augment the information which the local 
Section has already made available 
through the Carnegie Library in Oklahoma 
City. The various technical committee 
of the national organization will be con 
sulted on problems beyond the scope of 
the local War Industries Advisory Com 
mittee 

This service is a part of the regular 
activities of the local Section and is to be 
made availabe through this Committee 
without charge 

Inquiries are directed to the “War In 
dustries Advisory Committee’’ in care ol 
the Secretary of the Oklahoma City Se 
tion of the AMERICAN WELDING SOCIETY 


PEORIA 


After. considerable study of the pro 
posal, the Executive Committee of the 
Peoria Section unanimously felt that the 
formation of such an organization would 
be beneficial to this community Too, 
they realized they were fortunate in hav 
ing both capable men and a demand for 
their services in this particular field 

So the plan was adopted and the com 
mittee is to be known as the National 
Defense Advisory Committee on Welding 

Assistance will be solicited from the 
Peoria Manufacturers and Merchants 
Association who, we believe, can best con 
duct an investigation to ascertain where 
assistance is needed and who can success 
fully bring the matter before the proper 
authorities 


PHILADELPHIA 


It is felt that there is but limited need 
for such a committee for the following 
reasons 

l Practically all plants in this terri 
tory are staffed with personnel capable of 
handling all production and material prob 
lems. 

2. Plants in this territory not having 
adequate engineering personnel are usually 
sub-contractors and such technical assist 
ance as is required is furnished by the 
prime contractor 

3. The Philadelphia Engineers’ Club 
now has such an advisory committee func 
tioning, and the local A.W.S. Section has 
representation on this committee 


ROCHESTER 


Careful investigation has been made of 
conditions in Rochester with reference to 


matching color. 









EUTECTIC 


This new low temperature method has revo- 
lutionized welding. 
the base metal. This means high strength... 
It means less stresses . . . less 
warping ... less preheating. 


an advisory panel for the AMERICAN 
WELDING Society. Executive Committee 
feels that a special committee of this 
nature is unnecessary. Section has offered 
its services to anyone who might be 
interested through the War Production 
Board, Rochester Ordnance and Rochester 
Chamber of Commerce 


SOUTH TEXAS 


The Executive Committee of the South 
Texas Section feels there is a need for an 
advisory service and is willing to cooper 
ate. The members believe the Advisory 
Committee should be made up of A.W.S 
and A.S.M. qualified members who are 
able to render impartial opinions; they 
further metallurgical 
would be helpful in seeing that various 


believe members 
materials to be welded are properly han 
dled 

A Welding Committee cooperating with 
Lamar Junior College of Beaumont, Texas, 
on training of welding operators, has been 
Several hundred 
welding operators turned out from this 


in existence over a year 


school are satisfactorily employed 

The Section Chairman 
Committee will be helpful and is needed 
by Government schools in the preparation 


believes a 


of courses for the training of welding 
operators for industries other than ship 
building 

The Section officers state they will do 
everything in their power to see that our 
Government gets the benefit of the entire 
ability of its individual membership, all 
of whom are doing their utmost during 
this emergency 


YORK-CENTRAL PENNSYLVANIA 


The officers and board of Directors of 
the York-Central Pennsylvania Section 
have decided that they are willing to form 
a ‘Local Advisory Board on Welding,”’ 
provided conditions in the area warrant 

During the discussion, it developed that 
no one knew of any unanswered welding 
problems The called the 
Local War Production Board and was in 
formed that the Board also knew of no 
welding problems in this area 

The Section in November 1941 had 
appointed an Educational Committee to 
recommend instructors and instruction 
course for their local vocational training 
At that same time, a Section representa 
tive was appointed on the “‘Local Advisory 
Committee for Defense Training,’’ who 
should act as coordinator between the 
Section and the Local Advisory Board 
Should there be a demand for a Local 
Advisory Committee on Welding, it is 
believed the Educational Committee may 
be a basis for its formation 


Chairman 









It binds without melting 
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LOW TEMPERATURE WELDING 


Try this modern welding method in your shop. 
The results will amaze you. 


Welds: Cast Iron, Iron, Nickel, Steel, Alumi- 
num, Bronze, Copper, Brass, Magnesium, et 


EUTECTIC WELDING ALLOYS Inc. 





OBITUARY 


J. S. Porter, Associate Member 
Oklahoma City Section, who was Sale: 
Representative for the Westinghoy 
Company with offices in Oklahoma (;j 
died on May 2, 1942, after 
months’ illness 


“ 








y ee movie colony has had 


an unusual opportunity to see 
and appreciate how fine a job 
the USO is doing for our men 
in the army and navy—through 





USO clubhouses, camp shows 
and many other services that 
make the life of service men 
easier and brighter. 


Because we know this and be- 

lieve in it so strongly, all of us 

in Hollywood are giving every- 

thing we can to support this x 
great undertaking. 


Won't you join us? Whatever 
you can give will help 


2. 


Send your contribution to your local 
USO chairman or to National Head- — 
quarters, USO, Empire State Building, ey 

New York City, es: 


RAMEE SN WAL CRN IE JOE IN Ie 





40 WORTH STREET 
NEW YORK, N. Y. 
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THREE NEW FLUX FORMULAS GIVE YOU wx vi uo 
CORRECT FLUXING ACTION THAT RESULTS 0 si 
IN SOUND WELDS...DENSE WELDS...and FAST WELDS = <°"=-*="= 


MATIONAL CYLINDER GAS COMPANY 





205 W. Wacker Driv 





Offices in Principal Cities 








FLAME HARDENING TURRET RINGS 


Flame hardening finds an ideal applica 
tion in the localized heat treatment of the 
bearing surfaces of tank-turret rings. The 
operation is. entirely 
shown in the illustration, the ring revolves 


automat As 


past the stationary hardening unit in the 
foreground rhe turntable is tilted so as 
to facilitate the disposal of the quenching 
water, which directly follows the OXY 
acetylene heating flames. Only a frac 
is required to 


tional horsepower motor 


drive the unit 


ARC WELDING MANUAL 


Lessons in 
Chaffee 188 
Paper cover 
School, Im 


to schools 


Practical Arc Welding, by 
1942 copyright 
Published by Hobart Trade 
75¢ per copy 


pages 
Special prices 


This book contains the complete series 
of 41 arc-welding lessons offered at the 
Hobart Trade School. Chapter headings 
include: Preliminary Instructions; start 
ing and Manipulating the Arc; Welding 


Common Joints with Bare Electrodes; 


oull do it hetler with 





tesy The Linde Air Products Compan 


Welding Light Gauge Sheets with Coated 
Electrodes; General Welding with Coated 
Electrodes in the Flat—Horizontal 
Vertical—Overhead Position; Pipe Weld 
ing :) Welding Cast Iron; Special Practice 
and Tests. Text also contains a suggested 
classroom procedure and ready reference 
index 


x PRACTICAI 
ARC WELDING 








Lessons in Practical Ari 


Welding may 
be expected to become very popular in 
many trade schools throughout the United 
States since the author has explained the 
fundamentals of arc welding in a simpk 
and easily comprehensible manner 





HANDY & HARMAN 
75TH ANNIVERSARY 


An attractive booklet was ri 


leased to the 600 employees of H 
Harman at the 75th Anniversary B 
held in Bridgeport and New Yor 
14th and 15th. It tells in an unu 
some interesting facts about the cor 
history, facilities, products and 
work now in progress 


FLAME-HARDENING HELPS CONSERVE 
SCARCE ALLOY STEELS 


steel 


Che National Emergency 
ations, recently announced by ft] 
Production Board, cover a number 
alloy steels suggested as alternate 
standard alloy steels for the purp 
conserving critical materials Che Boar 
also suggests that wherever possib 
bon steel, intermediate manganes« 
carbon-molybdenum and mangan 
lybdenum steel and silico-mangam 
' 1 


be used Use of steels containing 





This Shaft-Hardening Machine Was 
Made from an Up-Ended Lathe. Du 
ing Hardening, the Shaft Is Rotated 
and the Flames Progress Upward 
Followed by a Ring Quench 











474 


SHAWINIGAN PRODUCTS 
CORPORATION 
EMPIRE STATE BLOG., NEW YORK 








Buy ‘‘Proven Fluxes”? with Years of 
Guaranteed Satisfaction behind them 


The Trade-Name is **ANTI-BORAX”’ 
Ask for Them 





Unequalled for Quality 


A Flux for every metal: Cast Iron Welding Flux 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
for bronze-welding cast iron; *“*ABC” Aluminum 
Flux No. 8 for sheet Aluminum and all alloys of 
Aluminum; Stainless Steel Flux No. 9; Silver 
Solder Brazing Flux No. 10; “‘Anti-Borax” Tinning 
Compound No. Il. 


ANTI-BORAX COMPOUND COMPANY 


Fort Wayne, Indiana 
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Match the Electrode 


to the Job...! 


FLEXARC FP—Use FP with 
a-c or d-c for fillet position 
and general-purpose, high- 
speed welding on low and 
medium carbon steels. 
FLEXARC AP—For all posi- 
tion welding on low-to- 
medium carbon steels with 
minimum spatter. Reverse 
polarity d-c. 

FLEXARC SW—Use SW for 
thin sheet metal welding. 
A general-purpose, all posi- 
tion electrode. A-c or d-c. 
CASTINGWELD AND FREE- 
MACHINEWELD—For weld- 
ing iron castings. Latter 
type made especially for 
work to be machined. 
HARDENTOUGH — Four 
grades to meet all require- 
ments of hard-surfacing 
machinery parts. 


NICKELCHROM — For welding stainless 


steels. 


NICKELMANG—For manganese steel 


welding. 











HEAVY FLAT WELDS LIKE THESE 


electrodes 





THEY’RE MADE ESPECIALLY FOR HIGH CURRENT 
DOWNHAND WORK...BUTT AND FILLET WELDS 


When you clamp DH in the jaws of the holder, you can 
really step up the speed of deep groove multiple pass welds 
on low and medium carbon steels without danger of under 
cut. Wherever large diameter electrodes and high currents 
are used for downhand work, DH “hot”’ rods will give 
uniform penetration, proper fusion and flat contours. The 
finished bead with DH is particularly smooth. 


From the first pass to the finished bead, you'll have 
minimum spatter—even when currents are abnormally high 
As a result, cleaning time and electrode loss are kept down. 
And welds which meet the most rigid code requirements are 
completed faster. 


DH electrodes work equally well on both a-c and G-c. 
Available in diameters from ;3;"' to 34"'". Try DH and be 
convinced. Westinghouse Electric & Manufacturing Com 
pany, East Pittsburgh, Pa. J-2119 


FLEXARC ELECTRODES 


ADVERTISING 














elements such as nickel, chromium, tung 
sten, cobalt and vanadium is restricted 

By means of oxyacetylene flame harden 
ing these suggested National Emergency 
steels can in many cases be used satisfac 
torily as alternates for the standard alloy 
steels for such parts as dies, shear blades, 
pump liners and piston rods. Flame hard 
ening imparts a maximum hardness to the 
surface of quench-hardenable steels with 
out changing their chemical composition or 
affecting the toughness and ductility of 
the core metal. Parts, therefore, can be 
furnace treated, if necessary, for special 
core properties and then flame hardened 
to produce the desired surface condition 
Because of the flexibility of the process, 
the hardening effect can be restricted to 
only those surfaces where it is needed, 
and the degree and depth of hardness can 
be controlled accurately. 

Flame-hardening equipment is light and 
easy to operate, consisting of one or more 
flame-hardening heads which furnish the 
oxyacetylene heating flames, an oil or 
water quench, and a means of propelling 
the head and quench at a set speed, or of 
turning the part being hardened 


CUTTING PAMPHLET 


The Oxy-Acetylene Committee, Inte 
national Acetylene Association, has just 
completed a second revision of the pam 
phlet entitled Oxy-Acetylene Cutting which 
pamphlet was originally prepared in 1934 
and first revised in 1937 

The principal change in this latest re 
Vision is in connection with the table show 
ing the cuttability of ferrous metals. The 
table and notes connected with same have 
been greatly clarified by better arrange 
ment. Other changes have been included 
to bring it up to date 


ANALYSIS OF RIGID FRAMES 


Analysis of Rigid Frames (An applica 
tion of slope deflection), by A. Amirikian, 
C.E., Principal Engineer, Bureau of Yards 
and Docks, Navy Department. Book for 
sale by the Superintendent of Documents, 
Washington, D. C., price $1.00 (cloth) 

This treatise on rigid-frame analysis is a 
compilation of a series of 44 articles by the 
author, previously having appeared as 
technical supplements to the Bureau News 
Memorandum 

These articles were written primarily for 
the benefit of the Bureau’s technical per 
sonnel, as an aid in the design of continu 
ous structures. However, the demand in 
excess of the limited supply of mimeo 
graph reprints has made it necessary to 
republish the articles in book form 





In this national emergency, when con 
servation of all structural materials is a 
paramount necessity, the importance of 
modern methods of analysis, as a means of 
realizing appreciable savings in materials, 
cannot be overemphasized. To this end, 
this book is presented as a contribution to 
National Defense as well as to engineering 
literature 


CLEVELAND REPRESENTATIVE 


Harold P. Blum has been appointed by 
the Metal & Thermit Corporation as its 
Cleveland territory representative to 
handle sales and service of the Murex line 
of arc-welding electrodes 





Mr. Blum, whose offices are located at 
1615 Collamer Ave., will continue to rep 
resent Una Welding, Inc., with which he 
has been connected for several years, on 
automatic welding equipment 


POWER SHOW 


The Advisory Committee for the 15th 
National Exposition of Power and Me 
chanical Engineering has recently been 
announced. Irving E. Moultrop is again 
chairman of the committee and John H 
Lawrence is vice-chairman. Other mem 
bers include Comfort A. Adams, E. G 
Budd Mfg. Co.; Homer Addams, Past 
President, American Society of Heating 
and Ventilating Engineers; J. T. Barron, 
Vice-President, Electric Operation, Publi 
Service Electric & Gas Co.; R. E. Dillon, 
Vice-President, Production and Engineer 
ing, Boston Edison Co.; E. O. Eastwood, 
President, American Society of Heating 





and Ventilating Engineers; A.C | 
Chief Mechanical Engineer, U. S 


of Mines; N. E. Funk, Vice-Presiden. 
Engineering, Philadelphia Electric ¢ 
Wm. R. Hainsworth, President, A: 

Society of Refrigerating Engineer WW 
Moffatt Myers, Consulting EF; 

Joseph Pope, Vice-President, §S & 
Webster Engineering Corp.; Arthur | 
Rice, Editorial Director, ‘‘Power Pla 


Engineering;’’ Charles F. Roth, Ma 
Exposition; A. Bowman Snavely 
Engineer, Hershey Chocolate Cor; 
K. Stevens, Associate Manager, | 
tion; Philip W. Swain, Editor, ‘‘P 
Alfred Vaksdal, Plant Engineer, Corning 
Glass Works; and Horace W. Wilds, P 
National President, National Asso 
of Power Engineers 

The Power Show management a 
nounces that 125 companies have et 


| 


gage 
space to date, and exhibitors are planni 
displays that will help the war product 
program by showing how to get more ou 
of existing equipment, ways and mea 
preventing shutdowns and insuring 
tinuous operation. It is expected tha 
exposition will provide a valuabk 
timely service to industry by help 
solve production problems 

As in the case of previous Power Sh 
the forthcoming event, scheduled 
Grand Central Palace, New York, Nov 
ber 30 to December 5, is under the 
agement of International Exposition ( 
pany. Permanent headquarters ar 
Grand Central Palace, New York 


ELECTRONIC WELDING TIMER 


Sequence and automatic weld 
which increase weld production and 
duce outage time, are described in a new 
6-page booklet announed by the Westing 
house Electric and Manufacturing Co 
pany 

The illustrated booklet gives appli 
tion information and special design fea 
tures; also diagrams showing compl 
sequence of operation in pulsation we 
ing and how the electronic timer a 
other controls fit into the average res 
ance-welding circuit 

The electronic timer is designed for 
sistance welders using air or hydraulica 
operated electrodes, with solenoid-opet 
ated valves. Timing panels are availa! 
as either automatic weld timers or 
quence timers 

These timers are adaptable for cont: 
ling spot, butt and projection welders 

A copy of booklet B-3079 may be 
cured from Department 7-N-20, West 
house Electric and Manufacturing Co 
pany, East Pittsburgh, Pa. 





Spot 
Seam 
Butt 
Flash 


Projection 





THE ELECTROLOY COMPANY, Inc. 


Our engineers will be glad to make recommendations for your special electrodes. 
specifications. 


ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. 
TROLOY ALLOYS cover the full range of physical properties necessary to the manufacturers and users 
of resistance welding equipment. 


ELEC- 


Submit samples o: 


Catalog and prices available on request. 


1600 Seaview Avenue, BRIDGEPORT, Connecticut 
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“KNOW HOW” 


in welding shops will 


help to win this war! 












am 


Use this U-S-S service 
to make your shop more 
productive 


( N the production-for-victory line, no sol- 


dier is more important than the welder 
This makes your job tougher, more pressing 
more exacting than it has ever been before. You 

re being confronted with entirely new design 
problems, steels that are unfamiliar to you, radi 
cal changes in welding technique. And you are 
taking them in stride 


ie In this task we can often help to make your 


) 





job easier and speedier. As the nation’s largest 
or Welding Include: ' 


4 increase producer of rolled steels, we are familiar with 


teels f 
F ial Rolled $ orrosion an 
us S Spec s to resist Cc 


their characteristics and the welding techniques 


Sena} Sout eink weight. - the corrosion resist- which permit their use to best advantage. 
strength ie wo fi 03 sonal cost: 7 lhrough years of application experience, our 
pss of = gtee veile combat weat and fires i welding engineers have gained much practical 

$s norasion- ee" we temperature ee knowledge which they will be glad to pass on 

; : $$ Heat -Resistiné i. ce weight and assure - to you. 

preteen steel to redu anit special Bring your most perplexing problems to us. 

U rosion resistance seeds _Special Steels fo a Your job is production. Why take time to ex- 

us" pt ge course, 18 4 pendent oaucti periment, when we may already have the an- 
cna thes J ls, of in relation swer? We have made it our responsibility to be 

‘ata Sgt able to keep you posted on the best ways to use 


U-S-S Rolled Steels in welding construction. 
Write tor the information you need 


U-S’'S§S ROLLED STEELS FOR WELDING 


CARMEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 





United States Steel Export Company, New York 


UNITED STATES Siar L 
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operated by thousands of skilled 
men. The picture shown below illustra; 
the battle of production in the plant 
typical American industrial firn 
Westinghouse Electric and Manufact 
Company 











Ta 








Courtesy Hobart Brothers ¢ 


WELDED GAS STATION 


rod Cross braces, made from 1! in 





Five fires, with losses totaling over 


pipe, were welded in a similar manner 
$68,000 have been the unlucky plight of 


Roof trusses, made from 1'/2-in. pipe 


C. H. Riffle, owner of a huge super service 
station and garage in the heart of the 
Mojava Desert in California. To quench 
his fire losses, Riffle built the 50 x 50 ft 
all-welded gas 
construction. 
Over a mile and a half of used pipe was 
used in the framework for this station 
First, the entire side frame of 2'/2-in. pipe 
was laid out and welded in sections on the 
ground. Bottom ends of the wall frame 
were fillet welded with */;.-in. mild steel 
rod and bolted to the concrete foundation 
As each section was raised, it was butt 
welded to the previous one with °/3.-in 


station shown under 


also, were fabricated on the building site 
Extreme care was taken to make tight and 
snug fittings throughout the framework 
Framework was covered with sheet iron 
and painted. Total cost of previous 
wooden frame building was $7000. Cost 
of welded pipe building was $4500. Entire 
framework was constructed by Warren 
H. Martin, job welder, of Red Mountain, 
Calif. 


BEHIND THE MEN BEHIND THE GUNS 


Behind every machine gun, tank, air- 
plane and ship are countless machine tools 








“ELIMINATION OF OXYGEN WASTE’ 
CAMPAIGN 


As part of a campaign against waste of 
oxygen in welding and cutting operations 
two posters for display in plants where 
oxyacetylene processes are used have been 
made available. Both posters dramatize 
oxygen’s importance to war product 
and emphasize the need for its conserva 
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GET MORE 
UNIFORM WELDS | - 


a& 


ON ALUMINUM | 


Increase Volume, Too, By First Preparing 
Surfaces the Faster, Safer Oakite Way! 


Aunual Meeting 
American Welding Society 


Oct. 12-16, 1942 
Cleveland, Ohio 
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NET ADVERTISING RATES 
Black and White Effective May 1938 


Successfully used by leading aircraft con 
cerns, the Oakite process for surface prepara- 
tion of aluminum effectively and safely re- 
moves oxide films and enables each machine 





One Three Six 


~~ Insertion | Insertions | Insertions | Insertions operator to turn out MORE UNIFORM, 

*Full Page $100 $90 $89 $70 stronger welds. Complete technical data 

Half Page 60 50 45 40 free to production and engineering executives 

Quarter Page 35 30 27 5 requesting it on their Company letterhead. 
Eighth Page 25 20 17 15 OAKITE PRODUCTS, INC., 18E Thames Street, NEW YORK, N. Y. 
*Inside Preferred 115 105 95 85 Representatives in All Principal Cities of the United States and Canada 








*10% Extra for bleed full pages. Color $40 Extra per color added. 
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|) STARTLING NEW DEVELOPMENT FOR 
INDUSTRIAL X-RAY INSPECTION! 














The standard assembly of this latest development in the use of X-ray 


KELLEY-KOETT 
THREE PURPOSE UNIT 
OPENS BROADER FIELD 
FOR X-RAY USE..... 


UCH interest has been aroused 
by a new X-ray inspection tool 


just announced for the industrial 





field. This efficient unit combines 
conventional radiography for the 
inspection of thin welded sheets; 
microradiography for investigating 
alloy compositions and other ma- 
terials; X-ray diffraction analysis 


for the study of crystalline structures. 


for industry, showing the control, generator and tube carriage. 


APHIS all-around KELEKET unit is an impor- 
tant milestone in the development of 
broader industrial uses for the X-ray. 


Creators of quality X-ray apparatus for the 
medical profession since 1900, KELEKET has 
pioneered the design and construction of equip- 
ment for X-ray inspection in industry. 


From the thinnest aluminum sheet to heavy 
armor plate, X-ray examination with KELEKET 
equipment is revealing hidden flaws, prevent- 
ing unnecessary machining, disastrous failures, 
and pointing the way to the development of 
stronger, better substitutes for critical raw 
materials. 


Industrial managers with an inspection prob- 
lem and interested in X-ray examination are 


invited to consult with KELEKET industrial 


X-ray engineers. 


THE KELLEY-KOETT MFG. CO., Industrial Division 
218-7 WEST 4th ST., COVINGTON, KY. 


Representatives in 64 Cities 
fy 
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INDUSTRIAL EQUIPMENT 





























The figure shown above was secured by means of this new 
multi-purpose X-ray unit. It shows three diffraction patterns of 
one sample of steel. On the left, the molecules are arranged 
haphazardly and under great strain. After Pi ar rtial annealing, 
the center pattern is obtained, the mole: ile ha aving rear- 
ranged themselves in a more symmetrica fas hic ion. After com- 


plete annealing, the pattern on the right ir ates all strain 


has been relieved. 





A microradiograph of cartridge brass taken with this new X-ray 
unit shows season cracks. The relative density of shadows indi 
cates whether cracks extend partially or all the way through 


the specimen. 


PIONEER CREATORS OF QUALITY X-RAY EQUIPMENT SINCE 1900 


1942 
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OXYGEN js vita/-- 
DONT WASTE IT 


me 


Million Volt X-Ray Machine in Position Over Boiler Drum at the Barberton Plant of the 
Babcock & Wilcox Co. 





~~ mR 


Turn off torches when laying out work 
Do not we wasteful pressures of oversize tips 
Check hose and connection regularly for leaks 


Use all the gas in cach cylinder 
before connecting » new one 


Close cylinder valves when not in use 
Keep tips clean 


Be sure equipment « in good working order 





Help your pals in the Armed Services 


FIGHT WASTE ” 


co 


tion Eye-catching colors and illustra 
tions give both pieces high attention value 

No advertising appears on either poster 
Light weight paper stock permits easy 
mounting anywhere in the shop. Write 
for free copies which will be sent postpaid 
in any quantity desired. Address G. Van 
Alstyne, Air Reduction Sales Co., 60 E 
42nd St., New York, N. Y 





Centering Tube Rounds with Acetylene Torch—The Babcock & Wilcox Tube Co 
Beaver Falls, Pa. 


ROLLER 








This huge three-drum  SheepFoot 
Roller, built by the R. G. Le Tourneau 
Co., is a crushing steel giant for major 
grading and road building projects. The 
entire roller is built by arc welding 
using spinner jigs, shown at the right, to fa 
cilitate fast production. The rollers weigh 
7000 Ib. empty, and may be filled with 
water for heavy-duty work 
































Photo courtesy Hobart Brothers ¢ 7 
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Cochrane deaerating 
Dering fond ater heaters welded with No. 130X 
Monel arc welding rod 





































by Cochrane Corporation, 
Philadelphia, Pa., of welded 
construction, employing No 
130X Monel arc welding rod. 












— 
| INCO WELDING RODS and FLUXES 


| MONEL 

YPICAL of welded Monel* construc- Oxy-Acetylen: No. 40 Monel Gas We 

7 fs ing Rod Monel Gas Welding Flux 

tion, are these Cochrane deaerating feed Metal Are No. 130X Monel Metal Ar 
. as Welding Rod 

water heaters. Used in ships of the navy — 


and merchant marine, they protect feed NICKEL 
- ons ° . Oxy-Acetylene No. 41 Nickel Gas We 
piping, economizers, and steel boiler ing Rod no flux is used 


Metal Arc No. 131 Nickel Metal Ar 


tubes against corrosion. Welding Rod 


These units, made of Monel, are of 











welded construction, employing No. 130X ee yr Gin Wee 
Monel are welding rod. inf, Rod — Inconel Gas Welding Flux. 
Monel, Nickel, Inconel* and Nickel- Welding Rod 
clad steel, widely used in equipment NICKEL-CLAD STEEL 
building for defense, are readily welded. Metal Are , . . No. 181 Nickel Metal A 
Which rods and fluxes to use? Refer to 
the box at right. Write also for complete 
" working instructions. Address: 
‘ THE INTERNATIONAL NICKEL COMPANY, INC. --Menet”“and other wote-mertswhich havo en 
67 Wall Street New York, N.Y. JMoned, of The International Nickel Company, Ine 
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, List of New Members 


BIRMINGHAM 
Le Gore, James A., Jr. (D), 5007—16th 
Ave., N., Birmingham, Ala 
BOSTON 
Cunniff, William H., Jr. (D), 49 Williams 


St., E. Braintree, Mass. 
| Doucette, John P. (D), 34 Pleasant View 


Ave., E. Braintree, Mass 
Heffernan, Paul (C), 314 Bartlett St 
Portsmouth, N. H 
| Horwitz, Sol (B), West End Iron Wks., 
122 Hampshire St., Cambridge, Mass. 
Masterson, James (1D), 202 Highland St 
Roxbury, Mass. 
Ruel, Hubert N. (D), 119 Pond St., S 
Weymouth, Mass. 


’ 


, 


CANADA 


Barr, James W. (D), 271 Beechwood Ave., 
Victoria, B. C 


CANTON 


Aman, Dexter S. (D), N. Main St., Na- 
varre, Ohio. 

Stewart, Charles F. (B), 848 Market Ave., 
N., Canton, Ohio. 


CHICAGO 


Jensen, Arnold C. (D), 8445 Luella Ave., 
Chicago, Ill. 

Johnson, Roy F. (B), Pullman Standard 
Car Mfg. Co., 79 E. Adams St., RM 
703, Chicago, III. 

Mansfield, Raymond B. (B), Zenith Radio 
Corp., 6001 Dickens Ave., Chicago, Ill 

Nauman, Leonard (1D), 10948 Vernon Ave., 
Chicago, IIl. 

Quigley, James B. (B), Graver Tank & 
Mfg. Co., 6818 Ontario St., Hammond, 
Ind. 

Russell, Theodore W. (B), 5844 W. Barry 
Ave., Chicago, III. 

Tonge, Maxwell (D), 2152 W 
St., Chicago, IIl. 


Division 


CINCINNATI 


Martin, Raymond C. (C), Rt. 5, Box 127, 
Lockland, Ohio. 

Rolfes, Frank H. (C), 5914 Woodmont 
Ave., Cincinnati, Ohio. 


CLEVELAND 


Barton, James R. (1D), 9106 Marshall Ave., 
Cleveland, Ohio 

Deucher, Robert (B), 10225 Meech Ave., 
Cleveland, Ohio. 

James, Alvah L. (C), 9403 Easton Ave., 
Cleveland, Ohio. 

Schreeck, Carl W. (C), 1740 Page Ave., 
E. Cleveland, Ohio 


COLUMBUS 
Harvey, William D. (F), 1978 Iuka Ave 


Columbus, Ohio. 
Simmons, C. B. (B), S. Zanesville, Ohio 











May 1 to May 31, 1942 


CONNECTICUT 


Parks, Chas. (B), Bullard Co., Bridgeport, 
Conn. 


DETROIT 


Foss, Glendon E. (C), 6824 Calhoun Ave., 
Dearborn, Mich. 

Jakomowicz, John (C), 2676 Eveline, 
Hamtramck, Mich. 

Kurlinski, T. (C), National Elec. Welding 
Machs. Co., 1846-60 N. Trumbull St., 
Bay City, Mich. 

Neitzel, Henry C. (A), Whitehead & Kales 
Co., 58 Haltiner, River Rouge, Mich. 
Van Steenkist, Henry (C), 18046 Stras- 

burg, Detroit, Mich. 


GEORGIA 


Fulton, John W. (C), “% Southeastern 
Shipbldg. Corp., P. O. Box 1881, Savan- 
nah, Ga 


HAWAII 


Veteto, Paul, Jr. (D), 700—17th St., 
Defense Housing, Honolulu, T. H. 


LOS ANGELES 


Coburn, William E. (D), Box 437, Lawn- 
dale, Calif. 

Gregory, Harry G. (D), 8942 S. Cimarron 
St., Los Angeles, Calif. 

Wilson, Clyde, Jr. (C), 1447 E 


71st St., 
Los Angeles, Calif. 


LOUISIANA 


Geffs, Frank A. (B), Equitable Equip. Co., 
410 Camp St., New Orleans, La. 


MARYLAND 


Griffin, Thomas (C), Koppers Co., 200 
Scott St., Baltimore, Md. 

Middaugh, G. V. (C), Koppers Co., 200 
Scott St., Baltimore, Md. 

Peck, Sanford J. (D), 2535 McHenry St., 
Baltimore, Md. 


NEW YORK 


Beatty, Howard G. (D), 90-38 
Jamaica, N. Y. 

Brookshire, Joseph H. (D), 91 
Brooklyn, N. Y 

Davis, William C. (D), 1205 Ave. R, 
Brooklyn, N. Y. 

Phipps, R. E. (D), 1300 York Ave., New 
York, N. Y. 

Robinson, Thomas F. (C), New York 
Trade School, 324 E. 67th St., New York 
N. Y. 

Schaub, Robert W. (D), 15 Brower Ave., 
Ocean Side, L. I., N. Y 

Shavelenko, Igor A. (D), 1997 Hughes 
Ave., Bronx, N. Y. 

Winter, Edward L. (D), 832 Post Ave., 
W. Brighton, S. I., N. Y. 


170th St., 


2nd St., 


482 - 








Zimmel, Frank J., Jr. (D), 


49-—04—4)7 tt 
St., Woodside, L. 


h : 
I., N. Y. : 


NORTHERN NEW JERSEY 


Caroselli, Dominick (D), 345 Newark Av: 4 
Jersey City, N. J. f 

Constantinople, Jack (D), 388—15th Ave., 
Newark, N. J. 

Dumsian, Joseph (D), 84 Irving St 
Jersey City, N. J. 

Fleischman, Sam (D), 50 Storms Ave 
Jersey City, N. J. 

Kraft, Claude A. (D), 209 Lake Ay 
Lyndhurst, N. J 

Langlitz, Albert (D), R. D. 2, Wallkill, 
N. Y. 

Markman, Frederick P. (D), 329 Chestnut 
St., Audubon, N. J. 

Mayer, Frank E. (D), 72 Magazine St., 
Newark, N. J. 

Mitchell, Samuel M. (D), 614 Ridge Rd 
Lyndhurst, N. J. 

Ostermann, Henry (D), 2 Dela Anna Ave 
Delawanna, N. J. 

Singerle, Charles (D), 31 High St., Jersey 
City, N. J. 

Sweigman, Seymour (D), 496 Hawthorn 
Ave., Newark, N. J. 


NORTHERN NEW YORK 


Daniels, Franklin W. (F), 267 
Troy, N. Y. 

Parks, John M. (C), Rensselaer Polytech 
Inst., Ricketts Lab., Troy, N. Y 





Sth St., 


PHILADELPHIA 


Ashbrook, R. L. (D), 7322 Bryan St., 
Mt. Airy, Philadelphia, Pa 

Blanke, John A. (C), 209 Haakon Rd 
Brooklawn, N. J. 

Callender, Edwin M. (C), 16 W. Stewart 
Ave., Lansdowne, Pa 

Rice, William (B), Bok Vocational Schoo 
8th & Mifflin Sts., Philadelphia, Pa 

Wayne, Lawrence J. (B), 5020 Holme 
crest Rd., Fairway Terrace, Pensauken, 
N.J 


PITTSBURGH 
Campbell, George C. (D), R. D. 3, Cor 


opolis, Pa 


Dailey, Donald L. (C), R. D. 1, 


Jutler, Pa 


PUGET SOUND 
Halladay, Glenn C. (D), 2643 Terra 


Ave., Bremerton, Wash 


ROCHESTER 
Hed, Andrew (C), % Flesch & Schmitt, 
Inc., 118 Brown St., Rochester, N. Y 
ST. LOUIS 


Howery, James A. (C), 4316A Lexingtor 
Ave., St. Louis, Mo, 


Bane re 





Speeding war work through 
WKoloytaWsscopavA-MAL-)(obtaten: 





This 14-ton ram, idle several years, went 
back to work as good as new after re- 
pair welding with Tobin Bronze 


Rams of this size take months to manufacture 
and deliver. So, when this one was found co- 
incidentally with a call from a war job for 
such a piece of equipment, everyone felt quite 
happy... for awhile. Inspection revealed a 
badly patched fracture which probably occurred 
many years ago. 


Undismayed when it examined the ram, the 
Super Arc Welding Company of Detroit set 
out to put the equipment into first-class op- 


... by Tobin Bronze Weld 
ing. After three days of adjusting the parts 


erating condition 
they started preheating and welding. Three days 
later, with the help of 1750 pounds of Tobin 
Bronze, this ram went to work on war produc 


tion 


Tobin Bronze and other Anaconda Copper 
Alloy Welding Rods are always ‘‘on call’’ for 


war production work. 


‘ 


Z « 
oot A ngconda Welding Koda 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Connecticut 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. « Subsidiary of Anaconda Copper Mining Company 
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SAN FRANCISCO 


Alexander, George W. (1D), 480 Springs 
Rd., Vallejo, Calif. 

Axenty, Stuart E. (D), 200 Madison St., 
Vallejo, Calif 

Callahan, Hubert J., Jr. (D), 3759 Canon 
Ave., Oakland, Calif. 

Cole, Everett H. (D), 1808 Octavia St., 
San Francisco, Calif 

Costerouse, Alphonse (D), 156 Maddux 
Ave., San Francisco, Calif 

Graham, Douglas E. (D), 3909 Shafter 
Ave., Oakland, Calif. 

Oltman, Frederick (D), 2197 Divisadero 
St., San Francisco, Calif 

Sahlberg, Manley W. (C), 403 Latham 
Sq. Bldg., Oakland, Calif 


WESTERN NEW YORK 


Kliemann, Otto (C), Farnham Mfg. Co., 
1646 Seneca St., Buffalo, N. Y 

Sweitzer, Leroy E. (B), 205 Rodney Ave., 
Buffalo, N. Y. 

Ulrich, Carl F. (B), 69 Thatcher Ave., 
Buffalo, N. VY 


WICHITA 


Newkirk, R. M. (C), 1553 N. Poplar, 
Wichita, Kans 


NOT IN SECTIONS 


Hudson, Sherman (1D), Walker, Iowa 
James, E. T. (C), Rockford Lane, Shively, 


Ky. 

McDonald, A. E. (B), 3704 Homewood 
Ave., Toledo, Ohio. 

McIntosh, O. L. (D), Wayne Mach. Wks., 
Monticello, Ky. 

Shaffner, George W. (C), Lake Mattoon, 
Mattoon, IIl. 

Sweat, Charley M. (D), Rt. 2, Box 84, 
Port Arthur, Tex. 


Employment 


Service Bulletin 
POSITION VACANT 


V-119. Welder and hard facer. Ex- 
perienced operator wishing to change from 
non-defense work to traveling demonstra- 
tor and sales engineer wanted by company 
manufacturing products used in defense 
plants. Machine shop experience desir- 
able. Send in confidence full details of 
education and background, experience, 
salary expected and snapshot (not return- 
able) with first reply. 


CRATE GRAB AND CARRIER 


One of the newest developments of the 
Cleveland Tramrail Division of The 
Cleveland Crane & Engineering Co., 
Wickliffe, Ohio, is the motor-driven 
welded crate grab and carrier especially 
designed for handling crates and boxes in 
and out of storage, or from one elevation 
to another. The unit enables the quick 
stacking or removal of crates at a great 
height with safety. This makes possible 
faster handling, and also greater storage 
capacity of a given area. 

The grab and carrier are completely 
motorized with all operations conveniently 
controlled by the six buttons of the push- 
button station. If desired this type unit 
can be provided with an operator’s cab in 
which all controls may be located 
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The unit illustrated will handle one or 
more boxes at a time. It will lift loads up 
to 1500 Ib. a distance of 20 ft. The arms 
may be spread to a maximum of 36 in. and 
retracted toa minimum of 18 in. Similar 
units can be built for heavier loads and to 
suit other dimensions 


COMMUNICATION TO THE EDITOR 


60 Allen Street 
Groton, Conn 


Editor, Welding Journal, 


Dear Sir: 

I believe your readers would be inter 
ested in a new method of preventing weld- 
ments curling under the heat so as to re- 
quire expensive straightening. It has been 
perfected within the past three or four 
months by workmen at the Electric Boat 
Company plant in Groton, Conn., where 
most of Uncle Sam’s submarines are built 

In the past it was customary, if a 
stiffener was to be welded to a bulkhead 
or just at right angles to a small founda- 
tion piece, to dog the first piece down 
securely to the welding blocks then go to it 

Now it has been found that a strip of 
pine laid underneath the first piece along 
the line of the weld can be used to prevent 
the curling which would result under the 
old system. 

The metal is dogged down over the pine 
so that it is under a certain amount of 
tension. As the metal is heated in the 
welding process its tendency to pull up- 
ward is offset by the downward tension 
and with a little practice the shipfitters 
and welders are able to judge the neces- 
sary thickness of wood and amount of 
tension so that almost perfect results are 
obtained with very little, if any, straight- 
ening required. 

This system has been used with remark- 
able success on bulkheads and the flat 
sides of battery tanks, and tests have 
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shown it is valuable also on small fi 
tions and almost anywhere that 
necessary to weld a piece at right 
to a flat plate 
Yours truly, 
ELISHA PENN! 


ARCOS WESTERN REPRESENTATIVE 


t 


Victor Equipment Company 
handling the complete line of staink 
alloy electrodes manufactured by A 
Corporation, Phila., Pa. This orga 
tion, which is well known on the coa 
sales offices in Los Angeles, San Fran 
Fresno, Bakersfield, and San Diego 
fornia, as well as in Phoenix, Ari 
Inquiries should be addressed to thx 
est office 

ODD LION BELLE AMINE ONCE I 





| wonder if you're aware of 
the splendid job the USO is doing 
for the boys in the army camps and 
naval stations? Most of us in Holly- 
wood have had the opportunity of 
seeing the results of work that’s 
being done by this remarkable or- 
ganization and because of that are 
giving it our whole-hearted support. 


Everyone here has been mighty glad 
to be of help—some with money, 
others by giving shows at the camps 
—some have done both—but each 
one has pitched in to help in some 
way or another. 


So, I'd like to put in my plea to 
everybody, everywhere, to make sure 
the USO gets the funds it needs 
They keep up the spirit of your 
boys—your fighting men. So, come 
on, please dig deep, won't you, and 
give everything you can? 


Send your contribution to your local 

USO chairman or to National Head- 

quarters, USO, Empire State Building, 
New York City. 





JULY 
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TO HELP SPEED WELDED 
FABRICATION AND RELIEVE +4. ELECTRODE SHORTAGE 


RELATION OF ELECTRODE SIZE TO DEPOSITION RATE 


- ise LARGEST 1] 
E ELECTRODES ALL POSITION ELECTRODE = 


POSSIBLE | 25 volts | 3/16" DIA. 
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DOWN HAND ELECTRODE 


E ELECTRODES Se ute | 14” DIA. 
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In spite of the construction of new plants and tremendous increases in production, 


there is still a very definite shortage of welding electrodes 


The smaller sizes of electrodes and those of the all-position type cannot be manufac- 


tured as fast as the larger sizes and those with all-mineral coatings. 


Electrode users can, therefore, help relieve the electrode shortage by using sizes as 
large as practical and by planning their work, so that whenever possible the all-min- 
eral coated rods can be specified. 


Using the larger diameter electrodes increases the speed of fabrication, too. For nor- 
mally, when proper currents are used, the greater the electrode diameter, the higher 
is the resulting deposition rate. As shown in the above chart, in joining 1” plate with 
a 2” fillet weld, a 3/16” all-position rod deposits only 62 ounces of metal per hour, 
whereas a 4” downhand “hot” rod at 330 amperes, deposits 135 ounces per hour, an 


3 increase of over 117%. 

Pecialists in welding for nearly 40 years. Manufac- 

Wrers of Murex Electrodes for arc welding and of ‘ : , , 

ans or , Murex engineers are available for consultation to manufacturers who are directly or 
ermit for repair and fabrication of heavy parts. ? 

indirectly engaged in war production — whether or not they are users of Murex 


AND THERMIT CORPORATION electrodes. 








] 

, 120 BROADWAY, NEW YORK, N. Y. 
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CHICAGO + PITTSBURGH * S.SAN FRANCISCO * TORONTO 


ARC WELDING ELECTRODES 








NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 


HARD-FACING RODS 


To serve companies unable to furnish 
high priority ratings, the Stoody Company 
has developed two new hard-facing alloys 
which are being marketed under the trade 
names of Stoodite K and Stoody Self 
Hardening K. 

Stoodite K is a cast hard-facing rod con 
sisting principally of molybdenum, tung 
sten, manganese, silicon, carbon and iron 
It is supplied both in bare form for oxy- 
acetylene application and in coated form 
for D.C. electric application. It is avail- 
able in five rod sizes: '/s, 3/16, 1/4, °/16 and 
/sin., and in rod lengths of 14in. Deposits 
of Stoodite K average 54—58 on the Rock- 
well C scale, depending on the type of 
parent metal and the method of applica 
tion 





Stoodite K is recommended for hard 
facing various types of agricultural tools, 
cement mill parts, brick and clay equip- 
ment, dredging and excavating equip- 
ment, etc. 

Stoody Self-Hardening K is composed 
principally of molybdenum, manganese, 
silicon, carbon, vanadium and iron, and 
is made in the form of tubes with the 
mixed alloys on the inside. This rod is 
supplied bare for oxyacetylene applica- 
tion and bare and coated for D.C. electric 
application. It is available in three rod 
sizes: 1/3, 3/1, and '/, in. Electric rods 
are 14 in. in length, acetylene rods 28 in. 

Deposits of Stoody Self-Hardening K 
average 50-54 on the Rockwell C scale de- 
pending on the type of parent metal and 
the method of application 

Stoody Self-Hardening K is recom 
mended for hard facing tractor parts, 
sheepsfoot tamper shoes, roll crushers, jaw 
crushers, gyratory crusher heads, conveyor 
buckets, dredge pump impellers and other 
equipment subjected both to severe wear 
and impact. 

Both Stoodite K and Stoody Self-Hard- 
ening K are available under the regular 
A-10, P-100 rating. Folders furnishing 
prices and specifications of the new rods 


may be obtained by writing to Air Reduc 
tion Sales Co. at 60 E. 42nd St., New 
York, N. Y 


COMPLETE LINE OF SEAM WELDERS 


A complete line of seam welders, in 
three capacity ranges and 126 models, is 
announced by Progressive Welder Com- 
pany, 3050 E. Outer Drive, Detroit, Mich 

In each of the light-, medium- and 
heavy-duty series, several standard throat 
depths are available, while each type is 
available in six different standard drives, 
three for circular and three for straight 
seam welding The Universal model 
which may be used for both straight and 
circular welding is also available in three 
drive types and in each capacity range 

The new Progressive Seam Welders are 
designed for either interrupted or con- 
tinous seam welding and incorporate all 
the latest developments in seam-welder 
design. They are attractively streamlined 
as well as ruggedly built 

Operating pressure in the new seam 
welders is obtained through a double 
acting adjustable-stroke air cylinder 
mounted directly on head support of the 
machine. A double-action, solenoid 
operated valve is used to control air 





Fig. 1—One of the New Line of Pro- 

gressive Seam Welders. The Model Shown 

Is of the Medium-Duty Universal Type 

Designed for Both Straight and Circular 
Seam Welding 
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(Circular) (Longitudinal) 
DOUBLE KNURL DRIVE 

















(Cireular) (Longitudino!) 
UPPER KNURL DRIVE 





(Cirevlar) (Longitudinal) 


UPPER GEAR DRIVE 


Fig. 2—Each Series of Progressive Seam 

Welder Is Available in Six Types of 

Drives, Three for Circular Welding and 
Three for Straight-Seam Welding 


pressure on the pressure (top) side of 
piston as well as for the introduction of air 
at line pressure on the lower side of 
piston for rapid return of the head. A 
speed control valve is supplied in the 
lines to both intake and exhaust sid 
the cylinder to reduce shock. The sol 
noid valve is operated through a two-stag 
foot switch. The first stage bring 
upper wheel down on the work, whil 
second position starts the motor and ; 
welding wheels in motion simultaneously 
with closing of welding current circuit 
the pressure switch being connected wit! 
the second stage of the foot switch 
Welding heads are designed with 
adjustment for wear. All surfaces 
lubricated to insure long life and conti 
uous perfect alignment. A special non 
ferrous alloy is used tc line the cast bearing 
housing, which is also internally wat 
cooled. The shaft which this bearing 


supports is also available water cooled 1! 


desired. 


ALL-POSITION A-C ARC WELDING 
ELECTRODE 


An all-position, high-quality, alter 
ing-current electrode, Type W-26, exte! 
ing the advantages and convenienc: 
high-quality a-c welding to both verti 
and overhead positions, has been 
nounced by the General Electric Co 
pany 


—_ tt 








) 

—. ‘ 
\lternating-current arc welding has 
idy demonstrated its advantages for 


wk in the horizontal and flat positions 

W-26, developed after intensive re 
arch, fulfills a long-felt for a 
rtical and overhead a-c 


need 
welding elec 
trode that would give a high-quality job 
the standpoint of physical character 
tics as well as easy operation, adequate 
netration and practically flat fillet con 
ype W-26 electrode complies with the 
irements of the following specifica 
A.W.S. Filler Metal Specification 
E6011: Navy Bureau of Ships Specifica 
16E3, Grade 3, Class 1; and the 
\S.M.E. Boiler Code, Paragraph U68 
I tl electrode, welding 


By the use of this 





hops and fabricators, who have heretofore 
ol eeded to supplement their a-c welders 
_ vith stand-by d-c welders for high-quality 
vertical and overhead posi 


ions, will now be able to release these 


york in the 


achines for fabrication work where d-« 


air velding may be essential 


BRAZING SAVES TIN 


lo save at least four tons of tin a year 
y eliminating the use of solder in the con 
he truction of electric motors and generators 
it the Westinghouse Electric and Manu- 
icturing Company’s East Pittsburgh 
works, this workman no longer connects 


y soldering—a tin-consuming process— 
the 432 wire connections in this electric 
motor. The two loose ends of copper wire 
now are clamped together and brazed, 


using a strip of phos-copper. No longer 








is solder (48% tin) required nor is tin 
needed to coat the copper wire ends as 
soldering formerly demanded. 


LIGHT-GAGE AIRCRAFT STEEL 
WELDING INSTALLATION 


A standardized flexible installation for 
the production spot welding in assembly of 
light-gage aircraft steels, including stain 
less steel types, has been developed by 
Welder Company 


rating a number of unusual features—such 


Progressive Incorpo 


as refrigerated electrodes, variable throat 
depth, and welding transformer built right 


into a light-weight welding gun—the 


welding installation includes a jib crane 
with 6-ft. trolley-type arm 
Being completely self-contained, with 


} 


all units mounted on, o1 pended fron 








Fig. 1—New Welding Installation for Light- 

Gage Steels Comprises a Jib Crane 

Refrigerating Unit, Electronic Timer and 

Welding Gun with Numerous New 
Features 


Fig. 2—Standardized Subassemblies for 
the New Light-Gage Air-Operated Gun 
Include Quick-Change Electrode Arms 
(to Vary Throat Depth), Built-in Trans- 
former Eliminating Secondary Leads, 
Three-Step Heat Control Switch, Re- 
frigerated Electrodes and Quick-Retract 
ing Lever for Electrode Opening, Etc 


NEW PRODUCTS 










tionally easy to install and provid 





moving conveyor 
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the problem of cutting close to bulkheads, 
flanges or shoulders where the radius of 
the torch head would prevent alignment 
of the cutting orifice vertically over the 
desired line of cut 

rhe Style 108 tip has milled flat sides, 
with two preheat flames, and is suitable 
for either machine cutting or hand cutting 
operations. It is available at present in 
sizes Nos. 1 to 3, for cutting steel up to 
1'/» in. thick 

rhe other new addition to the line is the 
Style 139 straight tip with one preheat 
orifice, for certain machine cutting or hand 
cutting operations. This is a companion 
tip to the recently announced Style 119, 
which carries two preheat orifices. Made 
in sizes Nos. 0 to 3, Style 139 is particu 
larly adapted to splitting angle iron, 
straight-line cutting using a straight edge 
as a guide, or sheet metal cutting opera- 
tions, in which light preheat is desired 
Further information about these or other 
tips in the Airco line may be obtained by 
writing to Air Reduction, 60 E. 42nd St., 
New York, N. Y 


SEAM WELDER CONTROLS 


A new full-electronic timer and control 
designed for use with seam welders, as 
well as spot welders, is announced by Wel- 
tronic Corporation, E. Outer Drive, De 
troit, Mich. When used with spot-weld 
ing machines, the new Model 40 timer pro- 
vides both single shot and pulsation type 
welding controls 





Of the synchronous type, and incorpor 
ating phase-shift type heat control, the 
Weltronic 40 always starts and stops cur 
rent flow at the zero point of the current 
wave, while the current duration is ad 
justable to the exact number of cycles de 
sired 

rhe cabinet housing the control is of 
the standard Weltronic 4-panel type 

Provided in the timer is a built-in tube 
contactor back of lower panel) rhe 
capacity of this contactor is the only nec 
essary variable in the entire control to 
adapt it to varying capacities of welding 
operations. A wide selection of electroni 
contactors is available to suit specific re- 
quirements 


WELDING CLEAN-UP TIME CUT! 


A practical solution to the time-wasting 
problem of cleaning up a job after welding 
recently was furnished industry by Turco 
Products, Inc. of Los Angeles and Chicago 

TURCO WELDMASK, a job-tested 
new development, prevents spattered mol- 
ten particles, called ‘‘dingleberries’”’ by 
the trade, from attaching themselves to 
the area surrounding the weld 

It is easily applied with a brush to the 
area most apt to be spattered, usually 
about three inches on both sides of the 
joint. The welding may be done through 
the TURCO WELDMASK and tests show 
it has no effect on the weld. After weld- 
ing, the residue and molten particles can 
be removed with a hand wirebrush. Chip- 
ping with a hammer and chisel no longer is 
required 

TURCO WELDMASK, a creamy white 
liquid, is reasonably priced, non-injurious 
to the skin, hands or face; is non-inflam 
mable, does not evaporate or give off 
fumes, and can be used on steel, stainless 
steel, aluminum or magnesium 


NEW WELDER 


To meet the war need for continuous 
high duty mass production welding, the 
Ergolyte Manufacturing Company, Law 
rence Street at Erie Avenue, Philadelphia, 
Pennsylvania, has just announced the de 
velopment of a new heavy duty air-cooled 
arc welder, known as the 250 F. The new 
machine contains a built-in cooling system, 
and is heavier all around than its sister 
model the non air-cooled Ergolyte 250 

The war-time demand for virtually con 
tinuous welding prompted the develop 
ment of this machine 


HOLLOW DRILL SPEEDS MICRO- 
SAMPLING 


Much time is saved by using a tubular 
drill for extracting solid test samples from 
castings, forgings, rolled and welded parts 
at the Westinghouse Electric and Manu 
facturing Company, East Pittsburgh 
works. In addition, it is usually possible 
to sample without weakening the part 
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being tested, and also the surfac« 
one end of the cylindrical sampk 
served for inspection. The met} 
places the slow and laborious proce 
commonly used to saw out specin 
microscopic analysis 

Essentially a tubular member 
number of cutting teeth at ons 
drill] contains a removable centering 
consisting of a pin and spring 
hollow shaft. Held in the chuck of 
dinary stationary or portable air 
or hand drill, no jigs are required a 
drill is operated in the conventior 
ner 





Fig. 1—MUCH TIME IS SAVED by Using 

a Tubular Drill to Remove a Solid Piece 

Sample from This 50-Ton Crane Hook at 

the W®éstinghouse East Pittsburgh Works 

The Hook Is Not Weakened and the Meta 

Surface Is Preserved on One End of the 
Sample for Inspection 


lo use, a pilot hole approximately 


1 


inch diameter and inch deep is 


with a standard twist drill. The tub 
member is then clamped in the chuck, t 
spring and the centering pin placed in 
tubular member The centering pi 
positioned to extend beyond the 
teeth and the nipple is inserted in the pi 
hole. When the drill has cut into the pi 
1/,, inch, it is withdrawn to pert 
the pin and spring to drop out. Drill 
is then resumed to the desired depth 
solid core formed inside the tubular sha 
is removed from the part by flexing u 
it breaks off at the base 


about 





Fig. 2—SAMPLE REMOVED by Flexing 


Until the '< Inch Cylindrical Piece Break 
Off at the Base 
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SECTION ACTIVITIES 


COLUMBUS 


\+ the May meeting of the Ohio State 
niversity Student Branch of the AMErRI- 
caAN WELDING SOCIETY, it was the So 
ciety’s privilege of having as its guest the 
itional president, Col. G. F. Jenks. The 
neeting was the second annual banquet, 
held May 8 at Pomerene Refectory on the 
campus 

The main speaker was Mr. Harry Jack 
-on of the Battelle Memorial Institute of 
Columbus, who spoke on “‘What Industry 
Expects of the Graduate Engineer.”” He 
also told of his experiences in welding 
earth moving equipment 

Charles E. MacQuigg, dean of the 
College of Engineering, also a guest, spoke 
briefly on the importance of young en 
gineering graduates in today’s industrial 
war program 

Col. Jenks was then introduced by 
President Howard Cary. The great im 
portance and magnitude of welding in the 
present war effort was stressed by Col 
Jenks in his message to the student group 
He also complimented the group on its 
success in founding the second student 
branch of the A.W.S 

Che new officers for the coming school 
year were then installed. They are Clar 
ence Shultheis, President; William Wag 
er, Vice-President; William Kearns, Se 
retary; and Simon Kadis, Treasurer 

Other guests at the meeting were Prof 
John Younger, chairman of the Industrial 
Engineering Department; J. R. Stitt, 
professor of welding engineering; L. J 
Rautio of the Department of Metallurgy 
Fred Dahle, retiring chairman of the 
Columbus Section of the A.W.S.: Clay 
Roberts, new chairman of the Columbus 
Section; and George Mikhalapov, super 
visor of welding research projects for the 
National Research Council 

After the dinner, the group attended the 
Columbus Section meeting at Battelle 
Memorial Institute, where Col. Jenks gave 

nain address 


CONNECTICUT 


lhe following officers have been elected 
by the Connecticut Section for the fiscal 
year: Chairman, B. H. Perry, Bigelow 
Sanford Carpet Co.; Vice-Chairman, Ned 
Gilliland, Electroloy Co Secretary, 
Joseph Imperati, American Brass Co 
urer, James Mitchell, Farrel-Bir 


gham Co 


INDIANA 


‘he Indiana Section held its regular 


June meeting on June 5th and Anderson 
d., was the host for the evening. A 
vely dinner was served at the Anderson 
Y.M.C.A. and approximately eighty mem 

ind guests attended this dinner and 


the meeting which followed rhe speaker 
was Mr. E. F. Holt, Research Engineer, 
P. R. Mallory & Co. Inc., Indianapolis, 
Ind. His subject was “Some Probiems 
Connected with Cooling Spot Welding 
Electrodes.”’ Every one enjoyed this very 
instructive talk 

Many local guests became interested in 
the AMERICAN WELDING Society through 
this meeting and some new members are 
expected from the Anderson area. Mr 
Ray Wirt, the speaker for the last meeting 
arranged this very successful meeting and 
the chapter officers appreciated his assist 
ance 


been planned 


No summer meetings have 
to date but the officers expect to hav 
several summer board meetings to formu 
late plans for the 1942-43 series of meet 


ings 


LOS ANGELES 


At a meeting of the Los Angeles Section 
held on May 2lst the election of the 
following officers was announced: Chair 
man, Francis H. Stevenson, Vega Air 
craft Vice-Chairman, Alex Maraduden, 
Standard Oil Co.; 
O. Williams, Victor Equipment Co; Dire 
tors: (for two years) Mr. Brumbaugh, 
Charles Babbit, C. W. Johnson 
year) M. J. Karnes 

The speaker was Mr. J. Washburn, 
Chief Photographer, Lockheed-Vega Air 
craft Corp., 
the Photographic Templates.”’ Phis 
relatively new tool of the aviation industry 


Secretary-T reasurer, E 


for one 


who covered the subject of 


is an important cog in speeding the pro 
duction of aircraft It is estimated that 
two million dollars a year are saved in this 
one plant by using this process 


LOUISIANA 


The Louisiana Section announces the 
election of a new Chairman and Secretary 
as follows: Chairman, George O. Huet, 


7 


l7y-i réasurer 


; 


Higgins Industries Secretar’ 
A. E. Abaunza, Machine Welding Metal 
Work 


MARYLAND 


New officers were installed by the Mary 
land Section at their May 15th meeting 
Arthur R. Wynn, 


Vice-Chairn , 


as follows: Chairman, 

Maryland Drydock Co 
Robert Fitzgerald Secretary-T reasurer, 
VanRensselaer P. Saxe, Consulting En 


gineer 


MILWAUKEE 


Che Milwaukee Section announces it 
annual election of officers on May 22nd a 
follows: Chairman, Keith Walker, Bucy 
rus Erie Co Vice-Chairman. EF. C. Brek 


lebaum, Harnischfeger Corp yecre \ 
Treasurer, G. | Meyer, Machinery & 
Welder Corp.; Director for three years 
Clinton Swift, Carl Malmberg, Rudd 
Mueller; 


This was t 


for one year) Chauncey Hart 
he innual get-together 


party at which the ladies were entertained 


at dinner, after which there was dancing 
and entertainment 

Mr. Otto C. Vo who 1s retiring fror 
his position with the Allis-Chalmers Com 
pany, was presented with an honorary 
membership of the Milwaukee Section 
NORTHWEST 

The 5th annual 1 ig of the North 


west Section of th AMERICAN WELDIN«‘ 
Society was held at the Covered Wagon 
Minneapolis, Thursday, May 28, 1942, at 


6:30 P.M., with Chairman J. H. Barron 


presiding Approximately fifty member 
and guests were present 

After a ‘“‘sizzling teak dinner, the 
chairman called the meeting to order and 


made a few brief appropriate remarks on 
the occasion of the 5th annual meeting 
He called yipon the secretary-treasurer to 
present the financial and membership 
statements, which were ordered filed 

The report of the Nominating Con 
mittee was then presented, and on motion 


duly made and carried the nominees rec 


ommended by the Nominating Committe 
were duly elected to their respective 
othces Che new officers and members of 
the Executive Committee are as follow 


Chairman, C. E. Comfort, Shop Supt., St 


Paul Structural Steel Co., St. Paul; Vice 
Chairman, John Mikulak, Mechanical 
Electric Machinery Mfg. Co 
ive iver Alexi 


Engineer 


Minneapoli Secretary-17? 
Caswell, Secretary, Manufacturer Asso 
ciation of Minneapolis, It 

Executive Committee: ( R Brook 
Foreman, Edward |! Johnson, In 
Edgar E. Hall, Supt., Flour City Welding 
Co.: M. H. Hendrickson, Sales Engineer 
Smith Welding Equipment Corp a 
Hayward, Sales Representative, Willian 
Hardware Co r. P. Hughe Assistant 
Professor ot Mechanical Engineering 
University of Minnesota; Louis T. Kenny 
President, Kenny Boiler & Mfg. Co R 
H. Newton, District Manag Lincol 
Electric Co | \ R I | Manager 
American Bridge ( R. L. Spaulding 
Foreman, American H ©% Derrick ¢ 
¢ M. Underwo Welding Engineet 
Northern Pump ‘ r. J. Warmingtor 
Plant Manager, W ros. Boiler & Mfg 
Co.; M. M. We listr Manager. Air 
Reduction Sa ‘2 Williar 
District Manager, Lis Air Produ Co 

After the i kit entith 
Mother Buys a } iS present y 
a cast from tl Northern tate Power 








Motorless Flight Program, Minnesota 
Aeronautics Commission, spoke on ‘‘Glid- 
ing and Soaring.’’ Colored movies show- 
ing glider construction and operation in 
the United States and Germany were then 
shown. 


NORTHERN NEW JERSEY 


New officers for the Northern New 
Jersey Section for the fiscal year are: 
Chairman, T. B. Smith, Federal Ship- 
building & Drydock Co.; Vice-Chairman, 
R. E. Powell, Western Electric Co.: Se 
retary-T reasurer, H. S. Card. 

Executive Committee (for two years): F 
G. Flocke, International Nickel Co.: 
Alexander Kidd, M. W. Kellogg Co.; P. 
F. McEvoy, Alloy Fabricators, Inc.; F 
B. Swankhous, Electric Arc, Inc.; F. C. 
Fyke, Standard Oil Development Co 

Executive Committee (for one year): G. 
W. Nigh, Tidewater Associated Oil Co.: 
G. J. Blind, Midwest Piping and Supply 
Co.; K. W. Horsman, Worthington Pump 
& Machinery Co.; J. H. Bucknam, Linde 
Air Products Co. 


PHILADELPHIA 


The traditional May activity of the 
Philadelphia Section has been a plant 
visitation. The practical impossibility of 
making such arrangements under present 
conditions resulted in a decision to hold a 
May meeting at the Engineers Club, the 
section’s usual meeting place. An interest- 
ing subject, ‘‘The Welding of High-Press- 
ure Piping,’’ covered by two well qualified 
members of the Philadelphia Section, 
proved by attendance figures to be as 
good a drawing card as any during the 
season. The lively discussion that followed 
demonstrated the interest in this topic in 
the Philadelphia area. 

The welded fabrication of high-pressure 
piping for power and process piping was 
covered by Mr. H. J. Irrgang, Superin- 
tendent of the W. K. Mitchell Company, 
Philadelphia, and the special requirements 
and conditions to be met in marine con- 
struction were presented by Mr. H. O 
Klinke, Welding Engineer, U. S. Navy 
Yard, Philadelphia 

Both speakers had interesting series of 
slides. Mr. Irrgang had excellent close- 
ups illustrating a concave head technique 
that, properly carried out, will result in a 
minimum of required chipping between 
passes. Among Mr. Klinke’s slides was 
an excellent group of X-ray pictures illus 
trating good and poor joints. One poor 
joint caused by defective pipe material 
was a morale booster to the welders pres- 
ent, inasmuch as it definitely showed that 
all poor joints cannot be attributed to the 
welding-operators. In the talks and in the 
discussions following them a number of 
pertinent facts concerning electrodes were 
developed as were other items concerning 
down-hand vs. position-welding costs, 
shop handling and maintaining of dimen 
sions. 

Prior to the presentation of the speakers, 
the first part of the General Electric Com- 
pany’s series of color films, ‘‘The Inside of 
Arc Welding,” was shown. 


490 











There will be no further regular Phila- 
delphia Section meetings until fall. The 
Board of Directors, however, met in June 
to outline the program and other activities 
for the coming year 


ROCHESTER 


New officers for the season 1942-43 for 
the Rochester Section are: Chairman, 
Robert L. Cattanach, American Laundry 
Machinery Co.; Vice-Chairman, Everett 
L. Hand, Gleason Works; Secretary 
Treasurer, Paul W. James, The Lincoln 
Electric Co 

Executive Committee: Paul A. Ecklund, 
Delco Appliance Co.; Edward G. Habel, 
Eastman Kodak Co.; Harold King, Uni 
versity of Rochester; C. K. Martin, 
Taylor Instrument Co.; Joseph O’Rorke, 
Eastman Kodak Co 


SAN FRANCISCO 


The April meeting of the San Francisco 
Section was held at the Westlake Jr. High 
School, Oakland, Calif., on April 17, 1942 
There were approximately 175 members 
present In the absence of Chairman 
Longo and Vice-Chairman Maltseff, Mr. 
C.S. Smith presided. The Secretary read 
a list of revised codes available as included 
in notice to the sections from the New 
York office. The following officers were 
elected: Chairman, Mr. F. A. Longo, 
Southern Pacific Company; Vice-Chair- 
man, Mr. M. Maltseff, Western Pipe & 
Steel Co.; Secretary, Mr. R. E. Labagh, 
Victor Equipment Company; Treasurer, 
Mr. H. W. Saunders, Air Reduction Sales 
Co. The meeting was then addressed by 
Mr. W. L. Reichert of the Bethlehem 
Steel Company and Mr. Pat Doggett of 
the Moore Dry Dock Company. A very 
interesting open discussion was held, 
following these two talks 
was adjourned at 10:00 P.M. 

The May meeting was held on the 22nd 
at the Athens Athletic Club, Oakland 
Prof. E. R. Mertz of Leland Stanford Jr. 
University presented an interesting talk 
on “Welding of Low-Alloy, High-Tensile 
Steels.”” Following the Question and 
Answer period, a sound, technicolor mo- 
tion picture entitled ‘‘Unfinished Rain- 
bows”’ was shown. This is a biography of 
the aluminum industry and was shown 
through the courtesy of the Aluminum 
Company of America. 


The meeting 


SOUTH TEXAS 


The South Texas Section concluded its 
spring series of meetings on June 4th at 
the Houston Engineers’ Club, and will re- 
sume activities in September. Technical 
advisory committees will continue to func- 
tion during the summer months as cir- 
cumstances may require 

Mr. W. E. Klauberg of the Wyatt 
Metal and Boiler Works, Houston, Texas, 
was the principal speaker at the last meet 
ing, and the subject discussed was ‘‘Prep- 
aration of Test Plates.’’ This discussion 
covered all important points in the prep- 
aration and testing of plates for the quali- 
fication of welding procedure and oper- 
ators in the flat position. Mr. Klauberg 
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pointed out the importance of proper|, ng 
grooving the plate material and hol 
in position as the welding begin 
reverse bends it is vital that th 
seam be chipped to “‘bright”’ metal 
the inside bead is put on, and in a! 
the machine setting should be ca: 
controlled to assure complete fusio: 
good penetration 

Members present were privileged | 
several 16-mm. sound movies among 
were: ‘“‘Assembly Line of Defense’ 
produced by direction of the Chry 
Corporation showing plant constru 
tooling up and actual production of \ 
tanks for the United States Army 
Inside of Arc Welding,” a full-color 1' 
movie produced by the General Ek 
Company that is remarkable for it 





anc 
tography and the simple and direct manner of 
in which it shows what actually hap; [ 
at the welding arc OXY 
WESTERN NEW YORK 
rhe final meeting of the season wa 
Friday May 22nd, at the Markeen Hotel 
The usual dinner meeting preceded the r 
business meeting conducted by our new g 
officers. A very interesting and inst: cot 
tive talk was given by Mr. Bankert, of 
the Production Welding Company of an 
Detroit, and was thoroughly enjoyed by de 
all 
All members are urged to participate in 
our second annual gold match to be an di 
nounced shortly and it is hoped that a re 
large turnout will be had re! 
. al 


YORK-CENTRAL PA. 





On May 13th the York-Central Pa a! 
Section held its final meeting of t 
season. The following officers w 


elected for the 1942-43 season: Chair ( 
man, W. B. Hollingshead, S. Morgan h 
Smith Co.; Vice-Chairman, E. E. Rot 
cher, A. B. Farquhar Co.; Secretary, C. |! t 
L. Kerchener, Southern Oxygen ( 
Treasurer, Vincent Risley, The McKay ( 

The Section also elected the following 
men to serve two years as directors: M. J 
Van Dreser, George Hohman and Edward 
Shook. Directors who still have one year 
to serve are: E. J. Brady, J. E. Harris and 
L. H. Kemper. Mr. W. B. Lair, retiring 
chairman, automatically becomes a men 
ber of the Board of Directors 

Chairman Hollingshead then appoint 
the following men as ~ommittee chairmet 
V. Risley, program; A. Heilman, member 
ship; P. Dressel, publicity 

In addition to the annual election, two 
movie films were shown. The first, “Th 
Romance of Iron and Steel,’’ gave tl 
story of iron and steel as processed by t! 
American Rolling Mill Company Th 
movie gave the audience an interesting 
picture of the steps necessary from ort 
finished product 

A full-color sound movie, ‘‘The Insi 
of Arc Welding,’’ produced in the Rapha 
Wolff Studios of Hollywood and sponsor: 
by General Electric Company, was al 
shown. This film showed the basic pri 
ciples of shielded arc welding and 4 
scribed the four factors which determm 
the quality of a finished weld, namely 
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arc, angle of electrode, current 
peed of travel. This movie is 
tive to both welding operator 
sor 

nthly meetings will be suspended 


ummer months and will be 


NEW A.W.S. STANDARDS AND 
SPECIFICATIONS 


ed Practices For Inspection 
n’ Welding (Tentative) (23 pages, 

vy paper cover, price per copy $.40 
report is the result of two years’ 
by an A.W.S. technical committee 
and represents a comprehensive treatment 
many factors involved in the in- 
n of welds made by the arc and 
oxyacetylene processes The subjects 
red include: qualifications of welding 
ors; duties of inspectors; inspec 
ind testing of welded structures; 
ion during construction; shop and 
pections; examination of welds; 
radiographic inspection, hydrostatic test 
g and magnetic powder inspection. A 
iderable part of the report deals with 
the welding characteristics of both ferrous 
and non-ferrous metals These sections 
describe the principal types of defects 
lat may be encountered, indicate their 


ual causes, and state how they may be 


detected and remedied. While most of the 
report deals with the inspection of welds in 
ferrous material, there is a. considerable 
discussion of the non-ferrous. metals, 

luding copper and copper alloys, alu 
minum and aluminum alloys, and nickel 
nd nickel alloys 


finitions of Welding Terms and Master 
Cnrart of Welding Processes (32 pages, 


heavy paper cover, price per copy $.40 

\ booklet giving the standard defini 
tions of welding terms adopted by the 
AMERICAN WELDING Society. The terms 
ire grouped under appropriate headings 
ind subheadings so that closely related 
terms appear together and their relation 
hips may be more readily understood 
In addition the booklet includes an index 
in which all terms are listed alphabetically 
Fifty-one illustrations assist in making the 
various definitions clear. The booklet also 
includes a chart showing the various sub 
divisions of the principal welding proc 
esses, namely, forge welding, resistance 
welding, arc welding, gas welding, thermit 
welding and brazing This bulletin is a 
revision of the 1940 tentative standard of 


th ame title 


entatiwve Specifications for Iron and 
leel Arc Vi elding Electrodes (8 pages, price 


opy $ 

\ specification giving the dimensions, 

haracteristics and properties of 30 dif 

ferent classifications of lightly coated and 

vered metal arc-welding electrodes fot 

welding of carbon and low-alloy steels 

pecification prescribes certain tension 

| bend test requirements for welds made 

mm these electrodes. (This specification 

4 revision of the 1940 tentative specifi 
tion of the same title 


Tentative Specification r Tro , 
Steel Gas Welding Rod Df 
opy $.25 

A specification giving the dimension 
haracteristics and properties of six d 
ent classifications of gas-welding rods for 
the welding of carbon and low-alloy steel 
rhe specification prescribes certain tension 
and bend test requirements for welds mad 


with these welding rods 


AMENDMENTS TO A.W.S. RULES FOR 
FIELD WELDING OF STEEL STORAGE 
TANKS 


> 


On May 7, 1942, the Board of Directors 


of the SocreTy approved a list of amend 


ments to the Society Rules for Field 
Welding of Steel Storage Tanks (December 
1940 These amendment ire few in 


number and serve primarily to clarify the 


text as worded in the 1940 editions Che 
amendments have been published as a 
single sheet, gummed along one edg 


suitable for insertion in the present bull 
tin 
Members of the Society who posst 

copies of the 1940 Rules for Field Welding 
of Steel Storage Tanks may obtain copy of 
the sheet of amendments at no charge, by 
addressing the AMERICAN WELDING So 
CIETY, 33 West 39th Street, New York 
City 


NEW A.S.T.M. OFFICERS 


nN 


Election of officers of the Americar 
Society for Testing Materials, for 1942—43 
were announced at the Twelfth Session of 
the Forty-fifth A.S.T.M. Annual Meeting 
on Wednesday evening, June 24th, in 
Atlantic City, N. J 

Professor H. J jall, Lowell Textile 
Institute Lowell, Mass., wa elected 
President 

Mr. P. H. Bates, Chief, Clay and Silicate 
Products Division, National Bureau ofl 
Standard Washington D. C., wa 
elected Vice-President 

Members of Executive Committee for 
two years: R. P. Anderson, Secretary 
Division of Refining, American Petroleum 
Institute Maurice H. Bigelow, Director 
of Technical Service, Plaskon Co. In 
J. H. Foote, Supervising Engineer, The 
Commonwealth & Southern Corp.; Alex 
ander Foster, Jr., Vice-President, Warnet 
Co.: Lawford H. Fry, Railway Engineer 
Edgewater Steel Co 


1942 ANNUAL MEETING 


Plans are under way for making thi 
Annual Meeting one of the most im 
portant in the history of the AMERICAN 
WELDING SOCIETS Every effort is being 
ir this meeting in with the War 
Effort All the sessions have 


been arranged in such a way as to provide 


made to ges 
Production 


help to contractors who are, for the fir 
time, engaged in the production of ord 
nance and other war production Els 
where in the JOURNAL there is given a 
tentative program of the Annual Meeting 
About the middle of July, members of 
the Socrety will receive a registration 


SOCIETY AND RELATED ACTIVITIES 


ecard fron I ( \ Hi 

hould be 1 i \ | ‘ 
ons will be at a 

Instead of a w V 
program ha f 
lay All fril 

een li x } i : 

he President's | 4 ' 
Dinner, but these ar war days and at 
tra day away from ho vy be ceed 


ingly important 





Find out uabou t ‘ levelopt 
latest advan n « | nt, proced 
and techniqu shy yo pi let 
Meet your personal « gation to learn 
ull you can abo "“ y, a mo 
essential pr du 
101 I yo \ 

The Accent'’s Wa 

War and how w rs | 
quickly and po vely e motivat 
ing torce n i year ! ting 
Kvery paper very iker, every di 
ussion, every |! I | progtal 
planned to aid the war etiort by making 
the latest most pert l i in { iu 
thentic informatior elding videly 
available for I net f war ind \ 

Other Features 

It is impo le in ina pa 
describe in detail other cial feature 
uch a 1 seri ol lucational motion 
pictures on all ph f welding, researc! 
session gomn tte ng section 
Othecer Conferet Husim Meeting 
and the like 

Last but not lea he opportunity ol 
meeting your fellow vorket and di 
cussing with them privately your 
lems is worth sever tl ind 
effort of attending the ession hese 
conferences materially aid in speeding 


the war produ 


Why You Should Attend the Annual 
Meeting of the American Welding 


5 


Society This Year 


Several so 


the same time in order t onservt 
und money of people interested in the sam 
field of endeavor he 1 ting are held 
in conjyunctior vit t Na mal Metal 
Exposition 

2. Fifty-seven te nical papers will 
presented covering every phase of welding 
The discussion wil take place 
connection WwW I I Dr | ition of tl 
papers is not availa iny other way 

3. If you hav | C1 ther 
bet t« oppor \ : 1 ] fc } yl 
year to di . l ) I 
imilar problet : lt you have 
encountered and | \ ivy be over 
come 

4. Ity \ " y for 
tives to Keep a la dev [ 
men in a ed fo and . 
minimu ) effo 

5. Itis your duty to know the lat ] 
velopments in training and technique of 
welding, in materia ds of 
spection, in speeding { n i 





improving quality 


491 




















WELDING 














HANDBOOK 

















Available for Distribution July 15 





Prepared by 250 of the leading welding experts of the U. S. A. 


Worlds’s greatest source of authentic, concise, authoritative welding 


information. 


Completely revised and enlarged. 


For a short time no restriction will be placed as to the number of 
copies which may be purchased by an individual Member or 


Company as the Society feels it essential to make this book available 


promptly to all workers on War projects. 


Sustaining Members and Members of the A. W. S. will receive a free 
copy of the book; Associate Members and Operating Members will 
be able to purchase their first copy at $4.00. Extra copies can be 
purchased by all members from a supply reserved for this purpose at 
$5.00. Non-members $6.00 in the U. S. A. 





1600 PAGES 

















1942 EDITION 
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TENTATIVE PROGRAM 


TWENTY-THIRD ANNUAL MEETING 
AMERICAN WELDING SOCIETY 
WEEK OF OCTOBER 12, 1942 


HOTEL CLEVELAND, CLEVELAND, OHIO 


Make Room Reservations Early—Direct with Hote! Cleveland 
Arrive Sunday 1lth—(Convention Hotel) Rates Apply for Short or Long Stay 


National Metal Exposition, Public Auditorium—Open Afternoons and 
Evenings Throughout the Entire Week, Commencing October 12, 1942 








IMPORTANT 
ALL Technical Sessions will positively cussion as soon as possible after the Registration * hour hrot the 
start on time meeting week 
: . Hot el Cleve I 
No Stenotype Reporter—Members de- Members and guests are urged to Monday. Tuesday and _ dnesdavy 
siring to discuss papers are urgently REGISTER immediately upon arrival arr " eet 
requested to prepare discussion in at A. W. S. HEADQUARTERS and : ) A.M - P M 
writing in advance of the meeting and obtain Convention Badge admitting Phursday 9 A.M Noor 
to send copies to headquarters as those them to Exposition 
preparing written discussion will be = 
given preference at the _ sessions. NO REGISTRATION FEE but a Publi Auditoriun 
Members and guests giving extempo- charge of $1.00 (per member) and $1.50 Monday, Tuesday ar nd We ay 
raneous discussion at meeting should (non-member) is made for Technical 2 Noon to 10 P.M 
forward a written transcript of dis- Sessions Papers lhursday 19 Noon to P.M 











MONDAY, OCTOBER 12th, Morning 


Chairman—G. 


JENKS, 
President, Americar Weld ling Soc 


OPENING SESSION 


1ety 


30 A.M. 


PRESENTATION OF MEDALS AND PRIZES 


TECHNICAL SESSION —10 :1! 


Vice-Chairman E 


TRAINING OF WELDING OPERATORS AND QUALIFICATIONS 


Chairman—-K. L. HANSEN 


Harnis thteger Corp. 


Training of Welding Foremen, by 


Vice-Chairman 


od 


Instruction Methods in Welding Developed b by U s. Office of Eiucutien. 


OPENING METALS EXPOSITION 


493 


aT 
INOOT 














Monday Afternoon—z2 : 00 P.M. 
SIMULTANEOUS TECHNICAL SESSIONS 


FATIGUE AND IMPACT 
Chairman A. E. GIBSON 
Wellmar Er ] I 4 I J o 
Vice-Chairman—F. L. PLUMMER 

Hammond Iron W 


Fatigue Strength of Metal wenborine to Combined Stresses 


by L. H. DON . a 
by L. H. DONNELL, Illinois Instit logy 


Fatigue Strength of Commercial Butt Welds in Carbon 
Steel Plates 


by W. M. WILSON, U 


Fatigue Tests of Full Thickness Plates with and Without 


WAR PRODUCTION 


Chairman: R. J. KRIZ 

The Jam« ODactiecnge 

Vice-Chairman—A. F. DAVIS 
The | n Electric C 


Some Special Applications of Flame Hardening 
STEPHEN SMITH, Air Reduction Sales Co 


High Quality Welding—Vertical and Overhead Positions 
with Alternating Current 
DY H } WESTEN Ni DARI ze! era Ele t 


Conservation and Effective Use of Equipment and Sup. 





Butt Welds h~,- for —— and rae! 
by E. C. HUGE and H. J. KERR, The Babcock and Wilcox C by H. ULLMER, The Linde Air } ict 


in 


Impact Strength of High Alloy Steel Welds Welding Gun Mounts 
by E. C. CHAPMAN, Combustion Ena. ‘ by W. B. LAIR, York 


Monday Evening—7 :30 P.M. 
MOTION PICTURE FILMS 


The Inside of Welding—Educational film by General Electr 
Company 


The Welding of Aluminum— Aluminum Company of Amer 


Fundamentals of Oxyacetylene Welding Courtesy Navy 
Department 


TUESDAY, OCTOBER 13th, Morning—9 :30 A.M. 
SIMULTANEOUS TECHNICAL SESSIONS 


WELDABILITY OF STEEL AIRCRAFT WELDING (Fuselage 


Chairman—A. B. KINZEL, Chairman— : H. MERRIM AN 
Union Carbide and Carbon Res. Labs. The Glenn L. Martin 


Vice-Chairman—A. G. BISSELL, Vice- Chairman J. F. MAINE 
Bureau of Ships, Navy Dept. Republic Structural Iron Work 


Cooling Rates as Affecting Weldability 
by G. E. DOAN and R. D. STOUT, Lehigh University 


Effects of Cooling Rate on the Properties of Arc Welded 


Welding of Airplane Propeller Blades 
by C. A. LIEDHOLM, Curtiss-Wright Corp. 


Sehate oe of New ih tate of Alloy Steels in Aircraft Structures 
by W. F. HESS, Rensselaer Polytechnic Institute y A.R. LYTLE, Union Carbide and Carbon Res. Labs 
Weld Quench Gradient Tests — of Current on the Welding of X4130 Aircraft Tubing 
by W. H. BRUCKNER, University of Illinoi y W. T. TIFFIN, University of Oklahom 


Tuesday Afternoon—2 : 00 P.M. 
SIMULTANEOUS TECHNICAL SESSIONS 


WELDABILITY OF STEEL 


Chairman—cC. H. JENNINGS 
Westinghouse Elec. and Mfg. Co. 


Vice-Chairman—G. B. CARSON 
Case School of Applied Science 


AIRCRAFT WELDING (Sheet) GAS CUTTING 


Chairman—G. O. HOGLUND, j R. D \ " 
Aluminum Company of America 4 Chairman—]. AWSON, 
Union Carbide and Carbon Res. Lal 


Vice-Chairman—JOHN D. GORDON, 


Bead Hardness and Bead Bend Tests Taylor-Winfield Corp 


on Carbon-Manganese Steels 
by ©. E. HARDER and C. B. VOLDRICH, Spot Welding in Aircraft Structures 
Battelle Memorial Institute by E. S. JENKINS, Curtiss-Wright Corp. 


Vice-Chairman—C. A. LOOMIS 
Bureau of Ships, Navy Dept 
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Tuesday Afternoon—2:00 P.M. 


(Continued) 


SIMULTANEOUS TECHNICAL SESSIONS 


WELDABILITY OF STEEL 


Weldability of Carbon-Manganese Standards and Recommended Prac- 
Steels tices and Procedures for Spot Weld- 
’ E. JACKSON, Naval Research Lab. ing Aluminum Alloys 


AIRCRAFT WELDING (Sheet) 


y G. S. MIKHALAPOV 
Jominy and Quench Tests on Carbon- raft Welding Standards ‘ 
Manganese Steels 
IMMONS, Climax Molybdenun Arc Welding of Magnesium Alloys” 
by W. S. LOOSE and A. 5 IRBAN 
Tins (4 _ . » 


T-Bend Tests of Carbon-Manganese 
Steels teat in Aircraft 


J. HEUSCHKEL y FRA ICIS H. STEVENS 


Fundamental Research Conference 


WEDNESDAY, OCTOBER 14th, 


GAS CUTTING 
Ges Cutting in \ Steel Mills 


af 
BA TIME ‘ 


Improved Methods of Machine Flame 
Cutting 


re 
wr 


Factors Affecting the Accuracy of 
Machine Cutting 
sure DTy 13 , 


SIMULTANEOUS TECHNICAL SESSIONS 


RESISTANCE WELDING 
Chairman—G. N. SIEGER, 
S-M-S Corporation 
vee Chairman BD. i. 
F al Machine & Wel 


Refrigerant Cooled Spot Welding Electrodes 
by F. R. HENSEL, E. I. LARSEN and E. F. HOLT, P. R. Mallory &C by CLINT 


Reet Welding of we Steels 
W. F. HESS and D. C. HERRSCHAFT, Re 
by} tion 
Unusual Resistance Welding Developments and Operations M. KEIR 
by R. T. GILLETTE, General Electric Co. 


PRODUCTION WELDING 


Chairman 

Vice-Chairman —| 
The Detroit 
e De 


Welding with Aluminum Bronze 
N E. N >W 


Met 


Adapting Automatic Electric Welding to Routine Produc- 


Welded Steel Tubing and Its Application in War Produc- 


oe ae, Trench ony ath Fin Assembly tion 
by J. H ER, Taylor-Winfield Co by H.S 
We iné lay Afte rnoo! y I M 
res 
SIMULTANEOUS TECHNICAL SESSIONS 
ig RESISTANCE WELDING WELDING OF ORDNANCE SHIPBUILDING 
Chairman—R. E. POWELL, Chairman—H. L. R. WHITNEY Casirman 
Western Electric Co. Ses Pattnediod Ti Am 
Vice-Chairman 
Vieo- oe ee Vice-Chairman—H. C. BOARDM: U 
“s - Ct Bridge & Ir > 


The Spot Welding of NAX High Ten- 
sile Steel 
r C. R. SCHRODER 


Conservation and Substitution of 
Critical Materials in Filler Metals 


by A. N. KUGLEK 


(sreat Lakes oteel 


Application of Copper Oxides Rec- 
tifiers for Resistance Welding 
L. BRIGGS Thomson Gibb Electric 


awe f 
G 


Manual and Automatic Welding of 
Heavy Plate of Hardenable Alloys 


16 


The Effect of Weld Spacing on the 
Strength of Spot-Welded Joints 


mn XY TATR : I aw . 
r i ELLA V ED WA and M. M. RUUAL- DY 
armor 1 - z 


’ ~ "o 
vr . heed Bir vate ( vy 1s 
il A Aneed A ait \ p. s 


Developments in Cast Iron Welding 


Rods and Electrodes 


LAN ALL 


bat wi Atle 2 





Suggested Methods Which Will In- 
crease Welding Production and De- 
crease Welding Costs 


Distortion and Shrinkage Problems 
in Ships and Other Large Struc- 
tures 


Motor Boat Construction 
Ships 


and Small 





Wednesday Afternoon—2:00 P.M. (Continued 
SIMULTANEOUS TECHNICAL SESSIONS 


RESISTANCE WELDING WELDING OF ORDNANCE SHIPBUILDING 


Electric Welding of Mobile Artillery ay nero of Welding in Submarine 
Preparation of Aluminum Alloys for Gun Carriages onstruction 


Production Spot ee by E. H EWERTZ Electric Boat 


by T. E. PIPER. Northrop Aircraft, I by G. E. CAMPBELL, Pettibone-Mulliker R. D. WEST, Manit 


Eveninag—7 :30 P.M 


Section Officers Dinner and Conference 


THURSDAY, OCTOBER 15th, 
SIMULTANEOUS TECHNICAL SESSIONS 


AIRCRAFT WELDING NON-DESTRUCTIVE TESTS AND INSPECTION 


. Chairman -R 
Chairman : 
Rattalla M 


Vice-Chairman 
E. VOM STEEG Babcock & Wilcox 


Vice-Chairman 
~ = 


yenera 


Correlation of Metallographic and Radiographic Examina- 
tions of Spot Welds in Aluminum Alloys 


age! Chennstestetien of Aircraft Electrodes by DANA W. SMITH and FRED K 


KELLER, Alumit 
LDRIC x! . a f WI [IAMS 


The Magnetic Powder Method for Inspecting Weldments 
and Castings for Sub- “Surface Defects 
Results of Survey on Current Arc Welding Practice in Air- by CARLETON HASTINGS, Watertown Arsenal 
craft Industry ; ; , 
by MAURICE NELLES. Chairman. Western Aircraft Weldina Radiographic Inspection of Welded Armor Plates and Cast- 
+ to sa Bm NELLE. al j vv \ I Weld J ings 


AT AL LACOOTITOLEDOA OC iM 
VM. Mi LLNEUN, F 


we pret for Aircraft Visual Inspection of Arc Wel ds 
y *KWALTER, Timken Roller Bearing C by W. L. WARNER, Watert 


, $+,» 
5] A 
FALL 


Business Meeting 
P.M 


Board of Directors Meeting 





WELDING HANDBOOK NOTICE 


MEMBERS, AMERICAN WELDING SOCIETY 

Good news! The 1600 page Handbook representing the work of 270 of the leading welding 
experts will be ready about July 15th 

If you are an Associate, Operating or Student member of the American Welding Society 
you will shortly receive a coupon entitling you to purchase one copy of the book at the reduced 
price of $4.00. Sustaining Members and Members will receive a copy of the book without fur 
ther charge. All classes of members may purchase additional copies of the book at $5.00 The 
needs of all members will be supplied first and in order to do so a quantity of the books will be 
reserved for this purpose until January Ist, 1943. 

We urge that every member of the Society estimate the needs of his company and asso 
ciates and send in their orders at the earliest opportunity 


M. M. Kelly, Secretary, American Welding Society 
33 West 39 Street, New York, N. Y. 
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